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NOTES ON SOME TREES AND SHRUBS OBSERVED 
DURING A RECENT BOTANICAL EXPEDITION 
TO NORTH-EASTERN KUMAUN. 


Tre vogetation of this portion of Kumann not having been 
previously explored, I venture to hope that a few notes on some 
‘of tho treos and shrubs notived during the expedition I made 
last August and September will be of interest to some of the 
readers of the “ Indian Forester.” 

Without entering into wnnecessary details, I will first of all 

‘ive a short account of the route there and back, Starting 

from Naini ‘Tal on the 9th of August, I proceeded vid Almora 
to Bageswar on the Sarju river, and_thence by Kapkot, Sama, 
and Gini, to Munshiari in the Gori Valley. ere we halted for 
a couple of days in order to divide our baggage, despatching 
what we did not immediately want into Darma by the Chipla 
route, intending ourselves if possible to cross by a higher pass 
from the lélam Valley. From Munshiéri we went up the 
Gori Valley to Paton, and thence to Ritlam vid Siba, collecting 
at the latter place several specimens of a most interesting little 
plant pled by Mr. Bentham in the natural order Chlorantha- 
cee. It was first found in this loeality many years ago by 
General R. Strachey, who with Mr. Winterhottom made valu- 
able and very extensive collections of Kumaun plants. Alt 
tho specimens of this particular plant were, however, unfor- 
tunately lost before it could he satisfactorily placed in any 
known natural order, Its re-discovery was, therefore, an im- 
portant object, and one which chiefly determined us to select 
this particular route, 

At Ralam we had to remain three days waiting for coolies 
from Milam to take our loads across the Rélam Pasa, The time 
was not by any means wasted, for the Rilam Valley has a very 
rich flora, and many rare species were collected. It took us 
three days gotting over the pass into Darma, the second night 
being spent on a glacier at an olevation of over 17,000 fest 
above the sea. 
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Wo halted for a couple of days at Shibu, one of the principal 
villages in Darma, and from there we made for the Dhauli 
Valley and aeross the Lebung Pass into Bydns. After remain- 
ing a couple of days at Kutti, the highest village in tho Byans 
Valley, we made our way down to Kangua or Kawa, a village 
on the Nepal side of the Kali, which river comes in here from 
the direction of the Lipu Pass. rom here we followed the 
course of tho Kali Valley all the way to Askot, returning to 
Almora vid Binindg. 

By ihis route a good idea may ho obtained of tho rain 
season vegetation of this section of the Himalayas, both tropical, 
temperate and alpine, the altitudes ranging between about 2,500 
feet to over 18,000 feet above the sea. As only two months 
were spent over this journey, it was not possible to make any- 
thing like a complete exploration of the districts through which 
wo passed, and many interesting plants must have escaped our 
notice altogether. The following notes, however, are offered as 
a small contribution to our knowledge of the trees and shrubs 
of North-East Kumaun. 

Schycandra grandiflora, FH. F. § T.—Forests near Sosa, where 
it is called sirkul. 

Berberis wnbellata, Wall—Near Kangua on the Nepal side 
of the Kali Valley. A much more graceful plant than any of 
the varieties of 2. vulgaris, which at first sight it resembles, 
The branches are more slender, tho leaves less spiny, and the 
flowers are subumbellate on very long peduncles. 

Myricavia germanica, Desv—Wdlom Valley near the glacier, 
11-12,000 feet, Common also in Dirma and Bydns in ‘tho beds 
of streams, 

Saurauja nepalensis, DC.—Tolerably abundant in Bast Ku- 
maun at low elovations, Its time of flowering appears to 
vary a good deal; in the Forest Flora gprs 25) it is said to 
be in flower about May; according to Strachey November is 
the time; in the Ramganga Valley I found it flowering in 
September, 

Eseulus indica, Coleb»—Called kishing in Bydns. 

Acer cesium, Wall,—Oalled kainshing in Byéns. 

Pra villosum, Wall,-The Byana name for this species is tikain- 
shing. 

Spondias mangifera, Pers—K4ali Valley near Chéchhum 2- 
8,000 feet. 

Piptanthus nepalensis, D. Don.—Forests near Sosa, whore it 
is called biza. 

Caragana pygmea, DC.—Abundani in Darma and Byédns, 
forming in fact a large proportion of the vegetation in the drier 
alpine regions, 

€, erassieawlis, Benth.—Plentiful in similar localities, but ex- 
tending into loss arid tracts. 

Desmodium laburnifolium, DC.—Sarjn Valley, 8-4,000 feet, 
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growing amongst boulders near the river. A local plant and 
not known west of Dehra Din, whore I found it two years 
ago in an exactly similar localit; < 

D. tilinfolium, G. Don, var.—Leaves coriaceous, densely 
white tomentose beneath, leaflets broader and less acuminate 
than in the type. Abundant in the Kali Valley between Gar- 
bydng and Budhi, 9-10,000 feet. 

Dalbergia hircina, Ham.—Not uncommon by river sides at 
low elevations. The name bakalpattia was given to me for this 
treo besides that of tantia, 

Prunus Padus, Linn.—Called bombakeing or bombdli in 
Byans. . 

*. nepalensis, Ser-—-Forest_ above Munshidri in the Gori 
Valley, whoro it is called bang bhidlu. 

. Prinegpia utilis, Royle-—Known in Byans under the name of 
jentili, 

Spirea sorbifolia, Linn.—Called lusim in the Kutti Yangti 
Valley. 

‘Rubia alpestris, Blume,—Rather a tall straggling shrub with 
nearly glabrous foliage and large red fruit. In the hemlock 
spruco fate near Sosa, 9-10,000 feet. This is the only locality 
where T noticed the plant. 

R, nutans, Wall.—A prostrate-growing bramble wilh large 
handsome white flowers and bright red fruit. Not uncommon 
in the forest region between 8 and 10,000 feet. 

Rosa sericea, Lindl—Almndant, especially ip the drier parts 
of Dirma and Byans. Called chapalu in Bydéns; the same 
name ia given to #. macrophylla. 

‘Pymusbaceala, Linne—Cthe Siberian Crab).—Called rutripult 
in Byans, where the fruit is eaten. Several trees wero observed 
in the chil forests near Kangua on the Nopal side of the Kali 
river ; elevation about 11,000 feet, 

P. vestita, Wall—Tho Byéns namo for this tree is naibel. 

P. Aueuparia, Gavtn—tn the birch forests near Shibu and 
in the Dhauli Valley. The berries are bright scarlet. 

P.. foliolosa, Wall—Common in the birch forests. Called 
martili in Byéns, 

Cotoneaster bacilluris, Wall—Called ticking in Darma, and 
ehangma in Byans. 

Hydrangea aupera, Don.—Near Sama, 5-6,000 feet. 

FT coatita, Wall—-Borest above Sosa, 10-11,000 feat. 

Ribea Grossularia, Linn—The wild gooseberry grows very 
Juxuriantly in the drier paris of Dérma and Byéns. It ie 
called sirkuchi or baikunti by the natives of these parts. 

Viburnum cotinifolium, Don.—The Bydns name for this is 
perdlu, 

Lonicera rupicola, H. F. § T.—Plentifal in Byéns, forming 
near Kutti magnificent hedgos between the cultivated fields. 

LL. spinosa, Jacquen.—In tho drier parts of Byans thia species 
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is very common; so also are Zi. myrtillus, L. obovata, and L. 
purpurascens in damper localities in the forest region, 

‘ievis cvalifolia, Don.—Culled ydshiny in Byans. 
Rhododendron arboreum, Sin—The Bying name is tofshing. 
Bassia butyracea, Koxb,—There are some fine specimens of 

this tree close to the village of Ganai near the Sarju Valley. 
The vegetable butter (phubea) extracted from the seeds is a 
capital remedy for chapped hands and face, a complaint one is 
always liable to at high elevations. 

Syringa Emodi, Wall,—Tho Bydns name for this is teorsing. 

Solanum verbascifolium, Linn.—Called qaehtera in the Kali 
Valley. 

‘Hinpophee salicifolia, Don,—Abundant in some of the valleys 
at an elevation of 8-10,000 feet, growing sometimes into moder- 
ate sized trees. Tho rough bark fayours the growth of epiphytes, 
more especially ferns, and during the rainy season these trees 
often form remarkable objects of beauty. In Bydns the namo 
taruah chuk waa given to me for this plant. 

AT. rhamnoides, Linn.—Always at higher elevations than the 
preceding. Specimens wero gathered in the Nipehang Valley 
on the Lebung Pass, and in the Katti Yangti Valle in Byans. 

Arceuthobium sp.—A very curious little parasite belonging to 
the Loranthacee. t was Yound in considerable abundance on 
the branches of Pinws excels on the Nepal side of the Kali 
Valley between Kangua and Garbyang at an elevation of 10- 
11,000 feet. This parasite at first sight appeared like bright 
Breen moss covering the smaller twigs of the pine trees which 
overhung the road. On examining it with a lens it was found 
to be mainly composed of minute flowers, male and female, the 
sexes being segregated on different parts of the branches. Mr. 
Brandis in tho Vorest Flora (p. 394) describes a species of 
Areeuthobium (A. O.xycedri, M. Bich) discovered in Labul as 
@ parasite on Juniperus exeelsa. The description there given 
determines the genus of tho Nepalese plant, but [ am inclined 
to think that it will prove to he a new species. The flowers are 
almost sessile, the female plants having a few more joints to the 
simple stems than those of the male, the flowers of which appear 
to be quite sessile. Tho perianth of tho male flowers is 3-5- 
partite with valvato sestivation, the sessile anthers aro attached 
near the centre of the perianth segments, and there is a small 
rudimentary ovary, The female flowers have a 2-partite peri- 
anth, supporting ‘an ovoid ovary, very much resembling the 
sporange of a moss. The much reduced scale-like loaves are 
opposite, and with their edges combined at the base 50 as to 
form a sheath. 

Loranthus ligustrinus, Wall—Very common on Machilus 
and on several other trees between Askot and Almora, 

Ficus trachyearpa, Mig.—Near Sama at about 4,000 feet. 

F. Cunia, Buch—Called hirnwa in Last Kumaun. 
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Faccearia averifolia, F. Didrichs—Abundant in the Sarju 
Valley near Kapkot. The Bhutias call the plant bdsingh, and 
‘uso tho leaves as a cure for rheumatism. 

Jatropha Cureas, Linn,—A tew plants were seer. growing near 
a village in the Kali Valley at an elovation of 8,000 feet. The 
Nepalese name for this shrub is shajun, ‘These plants, I was told, 
had been imported from Nepal. 

‘Buaus sempervirens, Linn,—Called ehibsaskin in Bydna, 1 
saw some fine specimens in tho Kali Valley at an elevation of 
between 7 and 8,000 feet. 

Quercus lanuginosa, Don.—Below Sosa at about 7,000 feot. 
Plentiful also bebween Askot and Dandihat from 4,500 to 5,500 
feet. 

Q. dilatata, Lind!.—Called ramshing in Byans. 

6. annulatz, Sm—In the neighbourhood of the Ramganga 
and Sarju Valleys at an clevation of about 3,000 feet, 

Castanopsis tribuloides, A, .DC.—Between Askot and Karola 
in the Ramganga Valley growing with Quercus lanuginosa and 
Q. incana. The natives call it katonj. 

Juglans regia, Linn.—This tree is called kabsing in Byéns. 

Ephedra vulyarie, Rich—Ralam, Nipehang, and Kuti Yangti 
Valleys from 11-15,000 feet. 

Pinus excelsa, Wall—Not a common tree in Kumaun ; it is 
plentiful however in the Kéli and Kutti Yangti Valleys, forming 
small forests betweon the villages of Nabbi and darhyeng In 
addition to the names raisalla and lanshing it bas another in 
Byans, viz., durrasaila. 

‘Abies dumosa, Loudon,—There are some beautiful forests in 
the neighbourhood of Sosa in North-East Kumaun, which are 
mainly composed of this fine tree. The elovation is from 9-10,000 
feet, The native name is tangshing. 

‘A, Webbiana, Lindl.—Not uncommon in the Kutti Yangti 
and Kéli Valleys between 11-12,000 feot, Called wdman or 
winbusing in Byans, 

Cupressus torulosa, Don.—Plentifal in the forests above Gini, 
whero it is called raisalla, one of the names given to Pinua 
excelsa, 

Juniperus communis, Linn—Commou in the Kuiti Yangti 
and Kali Valloys, The Byans names for this species are chacke 


and pates. 

‘7 Wallichiana, H. F. § T-—Extremely abundant in tho 
drier parts of Byans, often attaining to the highest limita of 
vegetation. Native names are Dhil (Hind.), shirchin (Bydns), 
and poh (Tibet). Both Bhutias and Tibotans use the branches 
of this plant in their religious ceremonies. 

Chamerops Martiana, Wall—A few specimens of this hand- 
gome palm were found in the forests above Gini, This palm, it 
ap ears, does not yield fruit annually, and no seeds were obtain- 
able this year. It is called éé&hal in Bast Kumaun. - 
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Pheenie sylvestris, Rowb,—Common in the valleys at low ele- 
vations. Very abundant in a valley below Binindg associated 
with chir at an cleyation of 3-4,000 feet. he interior portion 

“of the young stems is eaten in times of scarcity, Lt is pure 
white with'a firm brittle consistency, and having a flavour re= 
sombling that of the sweet chestnut, This palm ia also known 
by the name tdkhal, 

Wallichia densiflora, Mart-—Plentifal in a damp ravine near 
Kinkola in the Kali Valley at an elevation of 2-3,000 feet : 
growing with the wild plantain, which latter has every appear- 
ance of being indigenous to the locality. 

J. F. Dorm, 


Blst October, 1884. Botanical Gardens, Saharanpur. 
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Cape Town, September, 1884, 


Tr spenimens ara surmounted by a rough Map of tho Forests 
of Knysna, on which are stated the following information on 
the objects of Forestry, present conditions and forest prospects 
of the Colony :— 


Forzst Wour anp Management. 


Objects.—The forest regulations now in force have the follow- 
ing ends in view :— 

i, To dispose annually of the quantity of timber which the 
forests can yield in perpetuity, 80 that each year the quantity 
folled may be replaced, 

2. To assuro the reproduction as quickly as possible of the 
best species on the parts cleared. 

3. To open places for felling at distances as convenient as 
possible for wood-cutters who Fave formed locations within the 
forests. 

Method adopted to attain the reyuired end-—1, The forests are 
divided into blocks varying in extent from 200 to 800 morgen, 
according to the natural configuration of the country. Ravines, 
Kloof’, ridges, die., are taken advantage of to form houndaries, 

2, Each block, or “series,” of forest is divided into 20 
sections. 

8, These sections are opened successively, each for two years 
{all the others being closed), and then rest for » period of 38 

oars, 
x 4. Inoach open section the matured, decaying, and surplus 
trees are marked for felling. They aro numba measured, 
and registered, and are then available for purchase by the public 
on payment of license fees in advance. 
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Application of method :——Duties and work of officers for aya- 
ignaro eechinaers The work of each eee ies er 
grade” oxtends over a country of 5,000 to 15,000 morgen of 
forest land according to circumstances. The timber, or “ high” 
forests, are surveyed by him He determines the boundaries of 
series, and arranges the scheme of the formation of sections. 
Conservators issue such instructions in these operations as their 
Tong experience may dictate. - These officers, after approval hy 
the head of the department, open the lines, survey the sections, 
mark, count, and number the trees available for telling. They 
also survey the areas for re-planting, and direct all forest works 
requiring professional and scientific training. 

2 A “forest guard” has charge of two or three series, and 
assists in survey operations, the opening of lines, and the mark 
ing of trees to be felled. He inspects all licenses, and gees that 
no unnecessary damage is caused in felling, He supervises hig 
division, and’ carries out all forest work which his superior 
pate may direct in sowing, planting, the repair of roads, &e., 

on 

Present condition.—The total forest area in the Knysna con- 
servation is approximately 50,000 morgen. Of this about 
three-qnarters has been more or less exhausted by reckless and 
indiscriminate felling. Despite this, 15 series have already 
heen formed, in which 12 sections have heen marked. Tho 
total number of timber trees markod for felling during 1884-85 
is 20,000, containing 370,000 enbic feet (squared), and 25,000 
poles and spars, the wholo valued, at license rates, at £6,000, 

Forest Prospects. —Future produce of the foreste of Knysna— 
These 50,000 morgen of forest Iand, even in thoir present con- 
dition, properly worked, will yield sama 1,200,000 cubic feet 
of timbor, squared, valued at £15,000. The annual increment 
of forests, whon properly managed, in other countries is, at the 
least, at the rate of 100 eubie feet per morgen. When the 
annual production of tho forests of the Knysna reaches only 50 
cubic feet their yield will bo 2,500,000 cubic feet, value £30,000 
per annum. 

Organization and Staf' necessary to ensure this production — 
Ono conservator at Knysna, 3 officers of the higher grade, 24 
forest guards, extra labour, und all various expenses. The cost 
of such un establishment would be £5,000 per annum. Tho . 
conservation of Knysna is not yet completely organized. Those 
of King William’s Town and Cape Town are still less advanced. 
In many districts of the colony, over which the Forest Depart- 
ment has not yet control, tho best and most useful trees are 
being destroyed. The Transkei and Griqualand West may be 
instanced. If all forests of tho colony were properly con- 
served, 10 conservators would be required, bat the climate 
spond fe completely transformed, and a source of real wealth. 
created. as 
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The Exhibits comprise -— 


1.—Specimens of Indigenous Woods. b 
2.—Bark, Charcoal, Wild Grapes, and Seeds used in Re- 
foresting. 
3.—Maps and Pamphlets. 
For full particulars seo following descriptions of similar 
#bpelinens sent to the International Forestry Tixtibition, Edin- 
urgh. 


Descriptive Catalogue of Specimens prepared by the Forest Den 
partment of the Cape Colony for the International Forestry 
Hxhibition at Edinburgh, 1884. 


The Colony of the Capo of Good Hope extends from 28 
degrees to 34 degrees latitude south, and from 18 degrees to 
28 degrees longitude cast, exceeding these limits but very 
slightly. Its area contains approximately 205,100 square miles, 
The surface of the country generally is broken, rising step by 
step from the sea-board to the interior by a series of mountain 
chains running in a direction east and west, and parallel to the 
coast. 

‘At the present day all the largo forests are included between 
the mountain ranges near the sea and the coast itself. There 
are patches of forest dotted over the southern slopes of the 
Outeniqua and Amatola mountains. Altogether the total area 
of the forest is estimated at about 100,000 morgen, and in many 
of them trees of large dimensions are still found, while day by 
day tho opening up of new roads renders their exploitation less 
difficult. In four charts are shown :— 

Ast. The rainfall for the year in the difforent zones, 

2nd. The rainfall during the winter. 

3rd. The rainfall during the suminer. 

4th, Tho mcan number of days of rain registered aunually 
at the different ohservatories. 

According to these charts, hased on the mean observations 
up to the present time, there is a remarkable ‘coincidence be- 
twoon tho prosence of forests and the annual quantity of rain- 
fall. Whatever conclusion is drawn from it, the fact remains 
that copious rains and luxuriant forests are inseparable, Aro 
we then to attribute the relative abundance of rain to the 
forests, or are wo to look upon the presence of forests as a con- 
sequonce of abundant rain? The following observation may, 
perhaps, help us to answer the question :— 

Within the memory of man, all the forests which havo dis- 
appeared have been destroyed by causes other than drought, 
notably by fires; and wherever forests havo been destroyed, 
drought has followed. Take the climate of George Town as, 
perhaps, the best-known instance. 

Less than 50 years ago, the whole mountain was wooded, the 
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forests extended from the mountain to within a short distance 
of the town, and its climate was considored much too damp; for 
rain fell nearly every day in summer, At the present time, and 
ever since the great fire in 1869, followed by other numerous 
fires,—parts of the district are, indeed, still wooded,—the large 
forests near the town have disappeared. ‘The rainfall in 1882 
was only 24 inches for 96 days cf rain, which, judging by the 
complaints of the inhabitants, was a very inadequate sup] ly. 
Here, then, we see the forests destroyed by other causes than 
drought, and drought following their destruction, 

It is to be hoped that this colony will progress quickly and 
safely, and learn that forests mean moisturo, and, in accordance 
with the law established in other countries, she will see a boun- 
return of moisture when her mountains are re-clothed with 

‘uresls. 

Bofore the year 1883, the colonial forests were worked ac- 
cording to the regulations of 1875, which was a step in the 
right direction, and well worthy of sorious consideration. 

‘The regulations of 1883 are framed to arrest the destruction 
of tho forests, and to commence their restoration. 

Detailed instructions, theoretical and practical, are given to 
the staff charged with bringing about the reforms so much to 
be desired. The method to be observed in marking treos is fully 
described in special instructions. 

The reports of the Superintendent of Woods and Forests 
for 1882 and 1883 show the progress made during these two 
years—that for 1888 contains on page 33 an example of a 
forest series, introduced in accordanco with the new regula- 
tions. 

The object of theso remarks is to give a true idea of the 
position of the colony as regards forestry in connection with 
the exhibits in Class I. 

The exhibits in Class II. are grouped according to the climate 
of the districts in which thoy grow. In reference to climate, 
the colony is divided into several very distinet zones. 

1, The south-west extends from Cape Town to the Gamtoos 
River, and receives more rain during the winter than the 
summer ; from a forester’s point of view, it is characterised b 
the Stink-wood (Oreodaphne bellata—Nees ab E.) and Assegai- 
wood (Curtisia faginea—Ait.) 3 

2. The south-east, on the contrary, has more rain during tho 
summer season, and the forests in this division abound with 
Sneezewood (Pteroaylon utile—B. and Z.) 3 

8. The west embraces the mountains, on which are still 
can specimens of Codar trees (Widdringtonia junipercides— 

dl.) 5 

4, The north comprises the borders of the Orange River, 
where the Cape Bhony (Huclea pseudebenvs—E.ML) and Camel 
Thorn (Aeacia girajfa—Wild.) are indigenous ; 

© 


10 DEHRA DUN FOREST SCHOOL, 


5. ‘The central, in which the Doorn Boom (Acacia horrida— 
Wild.), Karreowood (Khua wiminalis Vahl), ‘and Witgathoom 
(Capparia albitrunca—Bureh) are found, ‘These, though not 
numerous, prove undeniably tbat forest trees will grow even in 
places most liable to drought. 

The products of these five natural divisions have been grouped 
into three sections: the first comprises the rare woods of the 
north, the west, and the central zones, and those usually grown 
in the plantations ; the second, the products of the forests in 
the south-west zone ; und the third, those of the forests in the 
south-east zone. In most instances there are several specimens 
of wood for each species; and, as far as possible, a section 
showing the structure of the trunk, a plank cut in the direc- 
tion of the medullary rays perpendicularly to the layers of 
growth. They are sufficiently large to show perfectly tho 

ality, grain, and markings of the different kinds of wood, and 
the finish to which any work for which they were used might be 
brought, 

The collection has been prepared with the assistance of all 
the officers of the Forest Department, of Prof. Peringuey, and 
of all the gentlemen who fave contributed various specimens, 
amongst whom may be mentioned M. le Vicomte de Montmort, 
of Mariedahl, who has presented many specimens of woods long 
naturalised in the neighbourhood of the Cape. 


(To be continued). 


DEHRA DUN FOREST SCHOOL. 


Tux indoor portion of the theoretical course of instruction at 
the Dehra Dan Forest: School was closed on tho 31st October, 
when the list of prize holders was read out by the Direc- 
tor. 

The principal changes which have taken place since last year 
are a complete separation of the course of Morphological and 
Physiological Botany from that of Sylviculture, to which it 
formerly formed an introduction, combined with certain ele- 
montary teaching regarding soils and climates, which have now 
been relegated to the Natural History course. 

Sylviculture is no longer taught in the lecture room, but in 
the forests of the School Circle by the Deputy Director, who 
has been freed from all executive forest work. Lectures on 
Utilisation and the elements of the Organization of Forests have 
also been added to the course, which will conclude in November- 
December with practical work in forest estimation and working- 
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plans in the Dehra Diin forests, and a visit to the Changa Manga 
and gailaba plantations near Lahore, and in the Pabbi reboise- 
ment works near Jhelum. 

The junior students who during November and December 
learn practical surveying under Mr. Martin of the Forest Sur- 
voy, and are working this year in the forests on the right bank 
of the Ganges river, will return to Dehra Dun early in January, 
and study sylviculture and utilization of forest produce in the 
Dehra Duin and Jaunsar Forests under Mr, Fernandez till the 
ist July, when the indoor theoretical courzo will re-open. 

Tho ‘preparation of manuals for instruction at the Forest 
School is in progress, that on Sylviculture by Mr. Fernandez, on 
forost Vegetable Morphology and Physiology by Mr, Fisher, 
whilst Mr. Hearle, who teaches Systematie Botany to the second 
year students, has already published a pamphlet on Geogra- 
phical Botany. 

The study of Entomology, at the Dehra Diin Forest School, was 
specially provided for by the Secretary of Stato, and Mr. Clifford 
was selected from the Nancy students who had qualified in 
1881 for employment in India, and after studying the subject 
specially under Professor Huxley anfl at tho German Forest 
School at Tharandt, arrived at Dehra in December 1882. 

A study of Entomology pure and simple has been considered 
too special for the Rangers’ Class, and Mr. Clifford’s course of 
lectures has been expanded so as to admit the study of all 
injuries and diseases incident to forest plants, whether by 
animals, insects or other plan, such as climbers, epiphytes, 
parasites or fungi, as well as the decay and preservation of 
timber; to this subject the title of Forest Etiology has been 
given, but it would probably be better to style it Forest Protec 
tion, corresponding to the German, Waldachate, though this 
term may perhaps be considered too comprehensive in many res- 
pects, and does not properly include the preservation of wood 
and timber from decay. 

The want of a general entomological musenm in Tndia for 
identifying spocies sent to the Forest School to -be determined 
is greatl lt, and it is hoped that the Agricultural Depart- 
ment, which is at least equally interested with the Forest 
Department in this question, will take steps to supply this great 
want. 

Tho American Commissioner of Agriculture has an Entomo- 
logist to assist him, and why should not India, which like the 
United States, is a great agricultural country, be similarly 
favored ? 

Another addition to the course of instruction at the Forest 
School has been the opening of a Vernacular Class, in which 
instruction is given in Hindustani by the Deputy Director, 
This is as yet only in the experimental stage, and the men sent 
this year to attend the Vernacular Class are not been suffi- 
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ciently educated to profit much by what they hear. The fact 
is that, only the Central and Noril-West Provinces may be 
expected to send men to this class, as the Punjab has always 
plenty of candidates for the English course, and in other Pro- 
vinces, Hindustani is not the vernacular. 

Several men who have attended the School course have 
already been promoted to the grade of Sub-Assistant Conserva- 
tor, of whom we may note— 


1 in Ajmere, 

1 in N.-W. Provinces and Oudh. 
2 in Central Provinces, 

1in Assam. 

2 in Bengal. 

1 (probationary) in Barmah, 


The number of students attending the School bas heon— 


. 18 in Senior Class, 
10 in Junior Claas. 
Three Forest officers of the snperior staff, and an officer int 
tho Canal Department, also attended a portion of the 
course. 


One of the most promising features in connection with the 
Forest School, is the rising interest which the Native States of 
India are taking in it. 

The following students from Native States have already been 
deputed to the ‘Forest School :— 


2 from Patidla. 
1 ,, Kapurthala. 
Baroda. 
4 ,, Jaipur. = 


Four men are also expected next year from Mysore and one 
from Rewah, 

Madras thoroughly supports the Scbool, and six men have 
already been sent from thre to qualify for the Rangers’ corti- 
ficate, but the Bombay Government holds aloof, and sends its 
men for their training in forestry to the Poona College of 
Science, though it does not appear probable that they can have 
such good opportunities of obtaining practical instruction there 
as in the forcsis of the School Circle, with its specially trained 
staff of instructors and the cooperation of the Forest Survey 
Branch, the head-quarters of which are in Dehra. 

Six men attended the Foresters’ Vernacular Class, the instruc- 
tion of which will be continued by the Deputy Director in the 
forest till July 1885, 
~ The list of the marks obtained in the Final Examinations and 
of the prize-holdors is given below :— 
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Second Year's Course, 1884. 


Law. 


Fall marks, ;300) 


|360| 


i 
i- 


6 ble 
@ Tara Kishore Gupta, -.|Assam, — «(291 291702, e96 514 pee \652|350|34213,756 


a Bar Sarap, (1), og aN sree 280) 32)647/581 ab0|762)557}204 ye.ris 
Gokal Dés, sejPunjab, «268,32 g19}458 a77les|6ro}aToAss 660 
Thakar Das, o.|Punjab, «263 16.496 389 362/760 521)204/838/8,419 


Ghulam Mahomed, «+ |Punjab, _.. 266) 21,598 828, 420la98|4871278|08013,082 
V, 8. Gura Natha Pillai,../Madras, — «-|289) 87/559)514]¢49467}484\904/910 3,887 
‘Sada Nand, FA aa Marna 1229) 24lsa9|a90]372 468|576(314138813,286 
‘Narayan Prashad, wt By ++ /258| 29'505/355/388/460 505/806/880/3,226 
Tinkaurl Chaudhari, —«.|Bengal, _« [212] + /409286)528/627\541]220|18419,006 
Manaikh Kai, «+ Punjab, + {LUG) 27/487/418/468/572)519/228/304/5,014 
Rakhal Dés Mukerji, +-|Bengal, «+ |243) 21}404]234/s06\7o7}12}178'342/3,007 
Moung Shway Hka, «-[Burmah, «.|185) ¢ \s7a{i68 52015801479] 199}288 9,990 
Jai Kishen, +-[Ponjab, — ...271| 211571,206,377\485|¢92/262(308 (2,971 
“Atma Rém, ++[Punjab, 

Monag Thakadoo, «[Burmab, 


1200|27212,880 
1280;204|2,793 
* Gone Krishna Sarkér, ..|Bengsl,  /198) 11)207/ 98/871)562:829)124-19012,180 


* Abdul Rahman, «.[Madras, — ../160) 19/398) 113]583/247/808)112/148)2,034 
# Har Serip, (TE), «fg hWehiie 89] 16fa09|282}281]128]199;174]208}1,804 


*Theso men have failed to qualify for the Rangers’ certificate. 
Differences of marks of loss than 1 per cent. arc not considered in 
precedence, or in awarding prizes. 

+ This subject was not tangbt in the first year’s course for these 
men, Hence the grand total of full marks for them is 4,680. 

@. These men divided the Director’s prize for Genoral Proficiency. 

2. Prize holder in each subject, 


Mr. Moir’s prize for Forestry, woe { Bar Bara, 19 aso: 
Mr. Hearle’s prize for beat Herbarium, ... T. K. Gupta. 


‘Mr. Chester’s prize for best Essay on Natural 
Forest reproduction, oi 


t not yet adjudged. 
Dr. Schlich’s prize for best Note Book, 
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The total value of the prizes distributed was Rs. 460, be- 
sides Rs. 70 for gymnastios, of which Rs, 50 was given by Mr. 

roun. 

Road-making and engineering was taught only in the first 

ear, and hence the total number of marks appear inadequate, 
tut this will be remedied in future years. 

For the Junior students, Mr. Moir’s prize for Botany was 
awarded to Keshavanand of the North-West Provinces School 
Circle, and the Government prize for Road-making and Building 
was divided by Keshavanand and Sundar Dis from the Punjab, 
Last year’s prize for practical Forestry, which is offered by 
Mr. Fernandez, was assigned to Babu Jogeswar Sur and Maha- 
deorao Palnaitkar, who were equal, 

We havo heard that Divisional Forest Officers find great 
difficulty in sparing their men from their current dutios so as 
to allow of their deputation to the Forest School, but this diff- 
culty would surely be avoided, were Conservators to keep a 
small number of Forost Apprentices attached ta the Direction, 
and were to post these men to the divisions to get practical 
experience of the forests before being sent to Behr, or to 
replace temporarily Rangers and Foresters who could thus be 
deputed to the ‘Forest chool without much inconvenience to 
current work. 

The memorandum of conditions of entrance and training of 
Students at the Forest School are given below for genoral 
reference, 


Memorandum of Conditions for the admission and training of Studente’ 
at the Forest School, Dehra Din, dated the 8rd June, 1884. 


Inatruction at the Forest School, Dehra Din, will be given in two 
courses—one in English for candidates for the Rangers’ certificate, the 
other in Hindustani for candidates for the Foresters’ certificate, 

2. Candidates who desire to be received at the Forest School will 
he selected by the Director of the School, or by Conservators of 
Forests acting under ench orders as may from time to time ba given by 
the Local Government or Administration under which they are serving. 

8. Students must, on admission to the School, be not less than 18 
or more than 25 years of age, Lxceptions from this rule require the 
previous sanction of the Government of India.» Each candidate will 
be required to furnish a certificate of sound health, good vision and 
hearing, from the Civil Surgeon of the station nearest tu his place of 
residence, 

4. It will be the duty of the Conservator, or the Direotor of the 
Behool, to satisfy himself that the candidates have a good moral 
character, active habits, fair powera of observation, and sense of 
locality, and such other qualifications as aro necossary for a Forest 
subordinate, 

5, Asa rule, no students will be received at the Forest School 
who have not proved their fitness for Forest work by service in the 
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subordinate staff of the Department, whether permanent or tempo-~ 
rary, during a period of not less than twelve months, 

8. Candidates for the Rangers’ certificate must have passed the 
Entrance Examination of an lndian University. In the case of both 
an English ond an Oriental side existing at any University, the 
Entrance Examination must have been passed on the English side. 
Candidates for the Forester's certificate must have passed the Middle 
Class Exawination in the North-Western Provinces and Oudh, or an 
equivalent standard in other provinces, and they must possess a com~ 
petent knowledge of Urdu or Hindi. 

‘The condition of having passed these examinations may be dis- 
pensed with in the case of candidates who were in the Forest service 
on the Ist December, 1881, provided that the Director of the Forest 
School is satisfied that they have attained such a standard of general 
education as will enable them to follow the course of instruction with 
advantage. 

7. Candidates sclectod for admission to the School will join at 
Dehra Din on the 25th June. 

8. The course of training for the Rangers’ certificate will extend 
over cightvon months, and that for the Foresters’ certificate over twelve 
months. 

9. During the conrse of instruction the Director will furnish Con- 
servators of Forests periodically with reports on the application and 
progress of the students sent by them to the School. 

The Director has power to dismiss any student for misconduct, and 
a student thus dismissed will not be re-admitted to the School. The 
Director may also remand to his province or circle any student who, 
in his opinion, is not snfficiently promising. 

10. Successful atudents will, at the close of the course of instruc- 
tion, receive a Rangers’ or Foresters’ certifients, Students of epecial 
merit may be granted certificates with honours, Students of the Ran- 
gers’ clase who fail to obtain the Rangers’ certificate may be granted the 
Foresters’ certificate. Those who have obtained the Rangers’ certificate 
may, on retitrn to their province or circle, be appointed to the class of 
Ranger. The students who have obtained the Foresters’ certificate 
must serve satisfactorily as Foresters for at least two years after their 
return from the Schoo! before they are considered qualified for promo- 
tion to the class of Ranger. 

11, No person who has not qualified in the manner here prescrib- 
ed shall be appointed a Ranger without the special sanction in each 
case of the Local Government, 

12, Candidates from Native States and others will apply, either 
direct or through the officers under whom they are serving, to the Di- 
rector, who will deal with their application for admission to the 
School, as far as practicable, in accordance with the above provisions, 


There are a few scholarships of Rs, 20 per mensem at the 
disposal of the Director of the Forest School, and as the men 
deputed from the various provinces are fully provided for during 
their stay in Dehra, these will generally be granted to deservin 
private students, who are appointed by the Director and attached 
to no particular province. 
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DEQDAR PLANTING, 


As an old Forest Officer, and one who has done a great deal of 
deodar planting, I trast I may he excused if I say a few words 
about the system adopted in Kulu, and described at page 466 
of your Number for October. I quite agree with the employ- 
ment of boys, I have always found them much quicker in learn- 
ing and smarter in planting than either men or women ; but 
as regards the Kulu method, I am sorry to say I cannot see the 
use of it, and think it must certainly be mach more expensive 
and slower in execution than the system of planting in holes, 
In the first place I have always found that young deodar of 
20 months ald are quite strong enough to be planted out, they 
are then 9 inches high (if below that I never put them out), and 
I seo no use in keeping them in the nursery another year ; 
this however, is a fault on the right side ; the parts of the Kulu 
method to which I would take exception are, the trench and the 
number of plants used. Of course, lines must be cut through 
the jungle, otherwise no planting could be done. I therefore 
pass’ on, sierely remarking that in my opinion 10 fet between 
the lines is too far. Deodar should be planted in lines not over 
5 fect apart ; there is no doubt they thrive better and throw out 
less branches when they are grown close together, and as they 
aro found in dense thickets growing naturally, we can do no 
harm in this case in following nature. As regards the small 
trenches made in Kulu, it appears to me that they must be at 
least four times as expensive as holes, and as four plants are 
put in a space of 2 feet, it stands to reason that there is a 
waste of three plants, for it is impossible for four trees to exist 6 
inches apart. I hold that as it is quite possible to plant deodars 
in holes 5 feet apart without 10 per cent. of loss, it is therefore 
sheer waste of material, time and money, to dig small trenches 
2 feet long and put four plants within the 2 feet. As for the little 
dab of mud to stick the plant against the wall, I see no harm 
in it aé all. 1 am sure many officers must’ have seen con- 
tinuous lines of deodar, planted simultancously, as in the Ka- 
laiép Forest near Dalhousie; as therefore, it’is possible ta 
plant successfully at 5 feet apart in holes, I cannot sce the 
use of an expensive trench and the waste of three plants. 
When I planted deodar in former years (and I have done it 
with less than 10 per cent, of loss), I worked as follows :—Lines 
were cut through the jungle, where necessary, at about 5 feet 
apart, then men with “ pharwas” cut deeply into the soil three 
or four times at points 5 feet apart in the lines, whilst after them 
came hoys or men with “kburpas,” who dug the bole to 
the required doptl, leaving the loose soil on the lower side 3 
this was done some days or even weeks before the actual 

lanting took place. Planting was done by boys who had 
eon carefully trained to the work ; the plant was held at the 
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required height above the bottom of the hole, so that the end 
of the root was not bent or curled upwards, this was then 
fixed in tho earth with a lump of mud, and loose soil from 
above the hole gently crumbled about the roots and gradually 
pressed down all round. I consider this plan far simpler than 
the Kulu one, less expensive, and one that does not require 
such careful supervision, all of which are of great importance 
to a Forest officer who cannot always be present when planting 
is going on. There is really no more difficulty in planting a 
deodar than in planting a cabbage, the principal things required 
are that the root shall not be injured in taking out of the nur- 
sery, and shall be fixed properly in the earth when planted out, 
Fo conclude, I have no doubt the Kulu method gives excellent 
results, but I maintain that it is a tedious and expensive one, 
and as long as single plants can be successfully planted out at 
5 feet apart in holes, it is quite unnecessary ‘and wasteful to put 
four plants in a space of 2 feet, seeing that at some time or 
other throe of them must be lost. 


G. Spartina, 
Davyouste : retired, Deputy Conservator of Forests, 
Sst October, 1884. late of Thelum Forest Division. 


OFFICIATING APPOINTMENTS. 


‘Witt any one tell me what are the roles about officiating ap- 
pointments in the case of a man going on privilege leave. Thero 
seems to be an impression, that privilege leave gives no offici- 
ating appointments, on the theory that Government is not to be 
any loser in such cases. The remainder of the establishment 
must carry on the work, but there is to be no extra cost to Gow- 
ernment. : 

Yet we had a case the other day of a 1st grade Deputy Con~ 
servator taking three months privilege leave, and the vacancy 
was filled up by officiating appointments just as in the case of 
furlough. Daance other provinces do as Bengal? And is the 
Forest Department under different rules, in such cases, to other 


Departments ? 
Soanabl. 


Note'tho grant of privilege leave on the theary that Government is not 
to bo any loser in enoh euses, is only restricted to the ewse of an officer whose 
pay is les than Rs, 100, nec. 127 of the Civil Leave Code, which loys down that 
* Leave may be granted to an officer, whether he be in Superior or Inforior 
“Service, whose pay is less than Rs. 100, so far as it can be done without im- 
“posing any cost upon the State, &e., de.” ; 

But it docs nat prechide tho appointment of another officer for the tine: 
Rls 2, sce, 76 of thie Civil Leave Code, lays down as follows :—— ‘ 

“An officer on privilege leave is entitled to leave allowances equal to his 
“salary, even though another officer be appointed to sct for him." 

> 
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Again, sec. 5 of Pay and Acting Allowance Code provides that— 

‘No acting allowance is given to an officer acting ins bighor mppoints 
“ ment in consequence of the absence of another officer on privilege leave, for 
“ the first 30 daya of such leave, unless tho acting oflicer fs transferred from 
“ another station, in which caso be may draw three-fourths of the: acting al- 
“ lowance otherwise admissible.” 

And Rule L. under the section states that— 

‘As a goneral rulo, tho dutios of an officer absent on privilege leave should 
the discharged by another officer at the samo station, Only in exceptional 
“ cases, where there is absolutely no officer available on the apot can the depu- 
‘tation of an officer from another station to act, in corisequence of tho absence 
of an officar on privilege leave, be allowed.” 

It will be thus seen that though there is no direct provision as to the dia- 
posal of the ofliciating appoictments in a higher grade, vacant consequent on 
{he eubstantive holder in-an appointment going on privilege leave, yet there 
is nothing against offciating appointments consequent theron. But the 
case in optional with. the Local Governments, and there is nothing in the 
Civil Leave Code, or Acting Allowance Code, special for Bengal which does not 
apply to any other provinee.~—[ED.] 


FLOWERING OF MANGO TREES. 


ApvERTING to the question of second flowering of mango trees 
raised in your October Number of tho “ Indian Forester,” tho 
following account may, perhaps, be worth the while of your 
readers, 

The second flowering of the mango tree in the winter does 
not seem to be a singular phenomenon, but one of general 
occurrence, though confined to a small number of trees, and is 
more or less a habit with them, It is vory common in the 
Southern Presidency, and is generally known as Kar kai in 
Tamil (mango pertaining to tho Tamil calendar month of 
Karthigai, corresponding to English November or thereabouts), 
and the people naturally expect it at this season of the year. 1 
cannot speak with authority as to the fruit being abortive or 
otherwise, but the mango is none the worse for its being out of 
season, certainly not in Madras, as it is universally known that 
there is a season for winter mangoes. 

It may be well to note here, that ono of the mango trees, by 
no means of the best species, in the small garden attached to 
the Madras Forest office, fowered unlike the rest, at an un- 
seasonable time this winter, and after the flowers had become 
developed into small mangoes, they looked blasted, and bunches 
of small_rotten mangoes, quite black, are still observed on the 
trees, This last is perhaps owing to the late heavy rains that 
have sot in? An old gardener of nearly three score and 
ten tells me that he has known this treo to yield a second crop 
for the last fifty years and more, and adds that it also produces 
good fruit. 


Mapras: 
20th November, 1884. 


+ 
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Jy. PFFIcIAL PAPER. 


REPORT ON THE BOX-WOOD SUPPLY IN THE 
PUNJAB. 


Tar box-wood tree (Bums sempervirens) is found in the Punjab 
in the following localities -— 
Bashahr Division— 
Neogli Range, on the Neogli River. 
Pindrabis Hange on the Gunagad. 
on the Kenchagad, 
on the Wangar. 
Tranda Range, at Nachar. 
at Panwigad. 
Kilba do. from Panwi to Punang (left bank). 
from Punang to Sholtu. 
Beas Division— 


Kulu) . 
anga Kootka forest. 

Gran Nal ” 

Bitu Kanda 

Ladag ” 

Tiker » 


Chamba Division— 
(State forests unreserved). 
Bhiani Nalla. 
Valley of Suil Duir Taga. 

Thelum Division— 
(Shahpur Salt Range) Khusab rakhs, 

Rawalpindi Division— 
Margala and Khairi Murat reserves, 

The total area known at present which is covered with box- 
wood, is estimated at 1,387 acres, as follows :-— 


Rawalpindi Division, ae =e 500 acres, 
On this area, box only forma jth of the 
vegetation, rarely ocenrs pure, and then 
only in patches of @ few square yards. 
Beas Division, Siz Aas ae 50 


Bashar Division, ... wee BRO 
‘This ares is made up in the greatest part by the three following 
forests :— 


Morul, = am oe 211 acres. 
Kashapat, te as : 164 
Kunalung, os ay ie Nes 865, 
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In all three areas, box is plentiful, 37 acros of Morul and 21 
acres of Kashapat being a pure and dense forest. 

Chamba Division—It grows on only 17 acres, but of these 
15 acres is nearly a pure forest. 

Jhelum Division—The box-wood here is scattered in small 
patches all over tho Khusab rakhs and forms no continuous 
area. 

Tho forests in which the box-tree is found differ most widely 
in elevation, climate and soil. 

In tho Margala reserve, the tree grows at an elevation of 
from 2,000 to 3,000 feet’; in the Shahpur Salt Rango, from 
3,500 to 4,000; in the Bhiani Nalla in Chamba, at about 6,500 ; 
in Kula, at about 7,500; and in Bashabr, at an clevation of 
from 6,000 to 8,000 feet, 

Again in Margalla, it grows on decomposed triassie lime. 
stone; in the Salt Range, on a sandstone formation; in Bashabr, 
on sandy beds formed of decomposed clay, slate and gneiss ; 
and in Chamba, on a rich vegetable mould overlying mica 
schist, 

The tree is, however, constant in one respect as regards its 
habitat, and thrives in moist and sheltered Places, bugging the 
alluvial deposits along the banks of perennial streams, and it 
doos not thrive where it is exposed to winds, may thoy bo hot 
and dry, or cold and frosty. It also avoids the hot sides of the 
valley, and evidently prefers a north-west and northerly aspect. 

The sine qué non for its growth, are moisture and shelter, and 
though the tree grows in the Shahpur Salt Range, where the 
rainfall is small, and tho daily ranges of temperature and the 
seasons aro extreme, it only attains the proportions of a shrub, 
and its large distribution over this area is at present of no com. 
mercial value, but is to mo a certain proof that the Salt Rango 
was once well wooded, and could boast of a very much better 
climate and vegetation, of which the box bushes are a remnant. 

The leaves of Salt Range box have a rush-coloured tint 
instead of the dark chrome green, in more favourable localities. 
In the Margalla reserve, the trees are somewhat better, but they 
reach perfection only in Bashahy, especially on the Neogli river, 
whore they attain a girth of 4 feot, and wiih u height of 80 feot, 
grow clean boles from 10 to 15 feet in height. 

The annual growth in the Bashahr forests is also much supe- 
rior to the increaso in any other part of the Province, and 
countings of annual rings, which, however, have not been very 
numerous, show an average of 18 rings per inch radius in 
Bashahr, against 28 rings in Chamba, 30 in Kula, and from 30 
to 40 in Rawalpindi. According to these figures, it would take 
72 years in Bashahr, 112 in Chamba, 120 in Kulu, and 120 to 
140 years in Rawalpindi, to grow a first class workable treo of 
24 inches girth, 

As stated in para, 8, the box-wood growing area is estimated 
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at 1,887 acres, of which, however, only a very small area con- 
tains pure box forests. As a rule the tree is found intermixed 
with horse-chestnut, maple, hazel and walnut, and being a much 
slower grower than any of these trees, it is mostly suppressed. 

It is consequently very natural that the tree grows quicker 
and to finer dumensions in pure forests. 

The mature stock at present on the ground has heen counted, 
and amounts to 7,707 trees above 2 feet in girth, which aro 
distributed as follows :— 

Bashabr, we 
Beas (Kulu), aie 
Chamba, ow oe we 140 

Besides this, a growing atock has been enumerated of 16,851 
“young trees in the Bashar forests, and of 600 in Chamba, 

From the Rawalpindi Division, it is reported that nearly all 
troes over 4 inches diameter are rotten in the centre. 

In the Bashabr Division, natural reproduction in pure forests 
is all that can be desired, and all that is required is to cut out 
the mature timber and to close the forest against the grazing of 
goats. In mixed forests, the reproduction has been revented. 
Dy the dominant trees, the box bearing no seed under the dense 
shade. 

‘The natural reproduction in the small area found in Chamba 
js reported satisfactory ; in Kulu, as only fairly good, and very 
poor in Rawalpindi. : 

‘With regard to the commercial value of the forests, the cost 
of extraction has first to bo taken into consideration, which, 
per ton, amounts to, in the— 


Re, 
Bashahr Division to Phillour, oe 131 

* Umballa, te 182 
Beas = Amritsar, wee 125 
Chamba} Pathankote, .. . 147 
Rawalpindi 5, Rawalpindi, oat 
Thelum 4 Bhera, fest, (hac 8 


Next we have to consider the local value, and the followin; 
are the prices, as far as can be ascertained, obtainable in local 


* markets :— 
Rawalpindi, Re.6 per maund, or Re. 168 per ton. 
Aniritsar, ,, 5 to Re 7 » 140 to Re. 196 per ton. 
Simle, wT ” » 196 per ton. 
Shelum, 4, 4 i 1D 


About Rs. 8,000 worth of box-wood is bought annually in 
Anritear. 

The export prices quoted, are £24 per ton weight landed in 
London. . 

From experiments made in the Bashahr Division, the greon 
+ wood gives 28°64 cubic feet per ton. Now in the Kasbapat 
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and Morul forests alone the cubical contents of mature trees 
have been reckoned at 28699°1 cubic feet, of which 200380°6 is 
first class and 8668°5 is second class : the lowor half of troe. being 
taken as first class, and tho remainder as second class. J 

Thus then from these forests we can obtain a present stock of 
1,001 tons,—699 tons 1st class, and 302 tons 2nd class, , 

Ihave heard that a consignment of box-wood mado by the 
School Circle, North-West Provinces to Churchill and Sims, 
London, cost for carriage to London {including agency charges) 
vid Karachi from Saharanpur, at the rate of Rs, 3-6-1 per 
maund, or Rs, 94-10-4 per ton. 

The cost in carriage between Saharanpur and Umballa is 
Re, 0-1-9 per maund, deducting this from the above, I find that 
box-wood from Bashabr could be landed in London ot Het 
91-9-4 + Rs. 132 (carriage to Umballa)=Rs, 224 per ton, 
Taking the exchange at Le. 73d., this is an expense of £18 83, 8d, 
per ton for the box-wood consigned to London, 

The price quoted at home is £24 per ton weight, 

It will thus be seon that by exporting the first class wood we 
will realize, it is estimated, a net profit of Rs. 75 per ton, or 
Rs. 85 above the price which it would fetch in the local market. 

The net value of tho Bashahr box forests, which are the only 
ones that noed be taken into consideration as rogards immediate 
exploitation is therefore— 


Rs, 
700 tons, at Rs. 75 profit, oe == 52,500 
500 Hy oe == 7,500 


Total, ... 60,000 


I roughly estimate that with strict protection and the gradual 
thinning out of dominant trees of other kinds, the present 
growing stock will replace the mature stock in 24 years, in 
which timo the present mature timber may be extracted, repro- 
duction being insured at the same time. 

It will not, of course, be possible to secure an annually re- 
curring out-turn, for the difficulties as regards working are 
against this; and I propose that the forests should be exploited 
ia fear cuttings in 1884-85, in 1891-92, 1899-1900, and 1906+ ° 


As regards the box-wood forests in the other Divisions, I can 
as yot only, recommend their strict protection and, if necessary, 
fencing. In the meantime, experiments with regard to artificia 
reproduction of box have been instituted in all the Forest 
Divisions concerned, 


Beara. Rissantnor. 
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THE ASIATIC ELEPHANT IN FREEDOM AND 
CAPTIVITY. 


(Continued from Vol. X., page 582.) 


Tre elephants usually give some little trouble for the first two 
nights, but their conservative nature then seems to lead them to 
believe that there are set bounds to their wanderings ; and unless 
fodder or water becomes scarce, they scldom try to force the 
guards. A small herd always gives more trouble than a large 
one. The former may only be a wandering party from some 
large body of elephants not far away; it then shows a stron, 
desire to break through to join its companions, A small herd, 
too, probably has no calves with it, which is a great disadvan- 
tage, as it is then restless and quick in its movements. Anda 
herd of 9 dozen elephants or so may be well in command of one 
courageous leader ; whereas, in a large gathoring, timid animals 
Ppreponderate so greatly that a panic is easily established, and 
elephants that might otherwise behave boldly become infected 
with tho general fear. 

One or two of the males of a herd frequently pass in and out 
of a circle ; and I have known several cases jn which a portion 
of a herd has been absent when their companions were surround- 
ed, and has been admitted by the guards by withdrawing at the 
point where it wished to pass in, Sometimes, but not often, 
men are killed at their posts by the elephants, - 

On the day following the investment of the herd, the con- 
struction of the kheddah, or small enclosure into which the ele- 
phants are to be driven, is commenced. It is situated on one of 
their chief paths (within the circle), and is constructed with tho 
tranks of young trees, about 6 inches in diametor, and 12 fect 
high, arranged ‘in a circle of from 20 to 50 yards across, In- 
side, round the foot of the palisadea, a trench’ 6 feet wide and 4 
feet deep is dug, the earth from this being thrown up into a 
bank on the inner side. The trench and bank of loose earth 
usually deter elephants from attacking the stockade, or should 
they do so, prevent their employing their full force against it, 
The palisadesa are lashed together with canes, and are firongly 
supported by cross beams and forked supports behind, the whole 
structure being designed to support outward pressure only, 
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Were elephants to pull the Palisades inwards, they would yield 
at once, but they never use their trunks for this Purpose! An 
entrance of 4 yards in width is left for the ingress of the herd, 
and a gate, studded inside with sharp spikes, is either stun, 
from the trees overhead, or is made in two leaves, and is pushe 
to upon the entrance of the herd by mon stationed behind it. 

A stockade of 40 yards in diameter accommodates 100 ele- 
phants easily. To guido tho clophants into it, two lines of 
strong Palisailes are run out from the gate along each side of 
the path by which the herd is to approach. ese guiding 
wings diverge to perhaps 60 yards across at their commence- 
ment, which may be 100 yards or so from the gate. When the 
whole is completed, the new woodwork is hidden with leaves 
and branches. The stockade is usually completed in three or 
four days. Tho hunters consider Friday the most fucky day for 
driving, and they make extraordinary efforts to get the stockade 
ready by that day if possible. The work of the stockade is 
done by one-half the hunters being taken from the large circle 
from morning till evening daily, as a weak cordon of guards 
suffices to keep the elephants in during the day, 

All being in readiness for driving, a number of men are taken 
from the original circle, and a smaller interior surround is form- 
ed by commencing at tho guiding wings of the kheddeb, and 
posting the men until the elephants are again closed. The 
original circle is, of course, still maintained, in case of the ele~ 
phanis breaking through tho inner one. If the herd be in two 
or three detachments, as frequently happens, these are quietl: 
drivon together, and the whole are thon moved forward towarda 
the kheddah, Should they show an inclination to break to the 
right or left, the men doter them by striking their axes against 
the trees. When the olephants gain the funnel-shaped approach 
to the stockade, the men close in from behind, and from the 
sides, and urge them on with shots and shouts. If the herd 
suspects danger, and breaks back through the beaters, fatal 
accidents not uncommonly occur. Sometimes a herd declines 
altogether io go in the direction of the stockade, owing to thoir 
having the wind from that quarter, In such a case a new 
stockade may hnvo to be constructed, and if that does not suc- 
ceed, others also. In this way elephants are sometimes kept in & 
surround for a month, 

Supposing the herd to have been got within the wings near 
the gate, a line of dry grass and bamboos arranged beforehand 
ig fired, and their retreat is out off, They then sometimes attack 
the guiding palisades, but men with spears and muskets receive 
them here. I have seen two cases in which the elephants forced 
the palisades, and killed men behind them. Tame elephants are 
usod, if poswiblo, to assist at this stage of driving, chiefly as a 
protection to the men on foot, who run behind them should any 
elephant turn and charge. There is much less danger of this 
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occurring in dealing with large herds than with small ones, as 
should a single elephant charge out of a large herd, it is rarely 
supported, and it quickly rejoins its companions. But a deter- 
mined leader of a handful of elephants is liable to be followed 
at once by the rest. When an elephant chases the men, they 
betake themselves to the shelter of tree trunks, bamboo clumps, 
or long grass, and it is astonishing how they frequently escape 
uninjured, [have known many eases of men standing against 
a tree, or hiding in tufts of long grass, within a couple of yards 
of olophants that were pausing in indecision, without being dis- 
covered, though the elephants were evidently aware of their 
close proximity, as they kicked up the ground in anger, and 
then made off, In such cases the slightest movement would 
have led to the hunters being instantly trampled to death. Men 
are frequently killed, of course, but they are almost always 
young hands who are learning, I saw one such make e narrow 
escape a few years ago ; he ran from an elephant and climbed a 
tree ; the elephant butted the trunk, and the man fell down, but 
his pursuer was so astonished at the sight that she fled at 
once, 

Sometimes drives are conducted by torchlight, and these sel~ 
dom fail, owing to the clephant’s fear of fire. The scenes on 
those occasions are exciting beyond description. The elephants 
in rushing along tear down largo branches of trees that are 
connected with the undergrowth by climbing-plants, and even 
aometimes upset dry trees bodily in their passage, The cries of 
the young, and the deep, thunder-like growls of the elders of 
the herd, the continued crashing of the jungle, and the shots 
and incessant cries of tho mon, form, with the unnatural light 
of the fires and of torches moving through the forest paths, a 
scene that cannot fade from the memory of anyone who has 
witnessed it. 

When a herd has been driven into the stockade, the gate is 
closed and barricaded, and men with firebrands and spears repel 
any attacks upon it or the palisades, But the trench is usually 
suificient to deter the elephants from crossing it. On the same 
or following day, ten or twelve tame elephants are admitted 
with a mahout and rope-ticr upon oach, and it is a very remark- 
able fact that tho wild ones very rarely attempt to dislodge the 
riders, as they easily might. They naturally fail to comprehend 
anything so Toreign to their experience as a man upon an ele- 
phant’s back. I never know a caso, except one that happened 
to myself, of any rider being attacked by a wild elephant. The 
mahouts separate the wild elephants ono by one from their 
companions, when their hind legs are tied by men who slip to 
the ground for the purpose, A rope is then secured round each 
enptive’s neck, and to its hind legs, and it is led out and picket- 
ed in the forest near. 

If two woll matched rival tuskers happen to be impounded in . 


NOTES, QUERIES AND EXTHACTS. aS 


one stockade, they sometimes fight to death, seemingly re= 
gardloss of their novel position. f not well matched, the more 
powerful one bullies the weaker one incessantly, On one occa- 
sion, when a herd of forty-vight elephent= had beon impounded, 
aacene of this kind occurred, one elephant following and fight 
ing with another almost continuously for two days and nights, 
Tho smuller elephant retaliated on others weaker than himself, 
and between them the pair killed four young elephants and a 
large makhna. They caused such commotion that the tame ele- 
phants could not be admitted, At last the larger tusker forced 
the smaller one across the trench, and against the palisades, 
The latter commenced to break his way out ; and though mus- 
kets were fired into his face, and spears and digging tools made 
red-hot for the occasion, were applied to his trunk and head, the 
inducement bohind was so strong that the counter efforts of the 
men wero uravailing, and he made his way through the palisade, 
and went off into the jungle. This was at 2 a.m, and was a 
sufiiciently exciting scone. No other elephants attempted to 
follow, and tho gap was quickly ropaired. 

Amongst these forty-eight elephants was one that had escaped 
about twelve years ago, judging from the ages of her three 
calves. We fest observed ie fact of her being an escaped 
elephant by seeing old rope marks on her legs, When the lame 
elephants Satara the stockade, two ranged alongside this one, 
and on being pricked with a spear, and hold to kneel she obeyed 
at once. She was ridden alone a few days afterwards. 

The number of wild elephants that can he taken care of is, at 
the most, 50 per cent. more than the tame ones. As each cap- 
tare is concluded, tho wild elephants aro marched out of the 
jungle into open country, for if kept in tho forest they continue 
to be excited by jungle sights and sonnds, and to struggle for 
liberty, whilst flies are much more troublesome to their wounds 
in the jungle than in the plains. Each batch of new elephants 
requires a number of tame ones to be detached in charge of it ; 
thus the hunting operations are limited by the number of the 
latter. 

When a sufficient number of elephants has been taken, the 
hunters are dismissed, and all elephants under 7 feet in height 
aro sold to merchants who follow the kheddah parties for the 
purpose of purchasing such. Those above 7 feet are retained 
for Government service, except some males and old females 
which are also disposed of. Not more than 80 per cent. of the 
clephants captured are young und strong females, thoroughly 
suitable for Government service. ‘The selected wild elephants 
nro now divided into gangs of twenties, with a proportion of 
tame ones in charge. ‘These escort the wild ones, bring their 
fodder, and lead them to water daily. ‘the march from the 
jungle commences about the end of Febrnary, and the ele 
phants reach the depét at Dacca in May. Thoy are then put 
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into training, and by November aro quite steady, and are drafted 
for military service, 

Now elephants are trained as follows :—They are first tied 
between two trees, and are rubbed down by a number of men 
with long bamboos, to an accompaniment of the most extrava- 

aut culogies of the nial, sung and shouted at it at the top of 
their voices, The animal, of course, lashes out furiously at first ; 
but in a few days it ceases to act on the offensive, or, as native 
say, “ Shurum lugta hai,” “ It becomes ashamed of itself,” and 
it then stands with its trank curled up, shrinking from the men, 
Ropes aro now tied round iis body, and it is mounted at its 
picket for several days, It is then taken out for exercise, secur- 
ed between two tame elephants, The ropes still remain round 
its body to enable the mahout to hold on should the elephant try 
to shake him off. A man precedes it with a spear to tach it ta 
halt when ordered to do so ; whilst as tho tame elephants wheel 
to the right or left the mahout presses its neck with his knees, 
and taps it on the head with a small stick, to train it to turn in 
the required direction, To teach an elephant to kneel, it is 
taken into wator five fect deep when the sun is hot, and upon 
being pricked on the back with a pointed stick it soon lies down, 
partly to nyoid the pain, partly from inclination for a bath, By 
taking it into shallow water daily, it is soon taught to kneel 
even on land. 

Elephants are taught to pick up anything from the ground by 
a rope, with a piece of ‘wood attached, being dangled over their 
foreheads, near to the ground. The wood strikes against their 
trunk and forefect, and to avoid the discomfort the elephant soon 
takes it in his trunk, and carries it. It eventually learns to do 
this without a rope being attached to the object. 

Thave only time to add a few facts rogarding the financial 
results of elephant catching by the Government establishment 
at Dacca, Referring only to the official year ended Bist March, 
1883, the expenditure upon tho hunting establishment for twelve 
months was *£19,948, and the receipts by surplus elephants sold, 
and the value of those retained, £19,402, showing a profit of 
£6,544. Of this amount, £4,000 was surplus from the preced~ 


ing year. 

‘During the past five years the annual average number of 
elophants captured during our short working season, from De- 
cember to February, has been 154, Tho greatest number in 
any single year was 252 in seven weeks in 1882, and 199 in a 
similar period in 1883. A ready sale is effected amongst the 
native landowners, and others who are fond of keeping elephants, 
of all those not required by Government, 

‘The belief that wild elephants have decreased in India is not 
an uncommon one, and may have arison from the fact of laws 
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having been passed in late years for their protection, Also, 
from their indonbted decrease some years ago in Ceylon. But 
the case of that island is not analogous to that of the continent. 
In Ceylon, elephants have always ‘heen made a peculiar object 
of pursuit, by large numbers of sportsmen, and by paid native 
hunters, whilst their range is not without its limits, To show 
the numbers that have been destroyed there, I may quote the 
official statistics between 1845 and 1859, which show that dur- 
jng those fifteen years rewards were paid for 5,194 elephants 
killed in, I believe, only a part of the island. Similar destruc- 
tion has gone on for years, until rewards were abolished some 
years ago. But elephants are again becoming numerous, and 
are again allowed to be shot. 

But on the Continent of India the number shot by Euro- 
pean sportsmen has always been small, and it was only ‘for a fow 

ears that natives were induced to turn their attention to kill- 
ing them by a reward given for their destruction in the Madras 
Presidency. This was soon withdrawn, and the representations 
of humane officials having further led to tho curtailment of the 
wasteful methods of trapping them practisod by native hunters, 
the wild elephant now enjoys perfect immunity throughout the 
Western Ghats, and those boundless forests extending for hun- 
dreds of miles along the foot of the Himalayas into Burmuh 
and Siam. Tho number annually caught by the Government 
hunting establishment at Dacca (the only one at prosent in In- 
dia), and by licensed native hunters, is, comparatively speaking, 
very small; and there is no doubt that all the forest ground that 
can be legitimately allowed to the wild elephant is as fully occus 
pied at present as is desirable. Tho clephant-catching records 
of the past fifty years attest tho fact that there is no diminution 
in the numbers now obtained in Bengal, whilst in Southern India 
elephants have become so numerous of lato years that they are 
anmially appearing in places where they had never boen heard 
of before, 

In the Billigarungun Hills, an isolated range of 800 square 
miles on the borders of Mysore, wild elephants first made their 
appearance about the beginning of this century, having strayed 
from tho forests at the foot of the Neilgherry’ range, wcross un 
intervening strip of somo thirty miles of civilised country. Prior 
to that time the Sholagas, a wild tribe that inhabit the Billi- 
garungun hills, but which bas now dwindled down to a handful 
of savages, were a numerous people; traces of their former 
extensive cultivation, even of orange groves, gardens, and iron- 
smelting furnaces, still exist, together with lakes on the sum- 
mit of the hills, for the convenience of the cattle which used to 
be driven thither from the neighbouring low country for pastur- 
age during the hot weather. Tho Sholagas were almost des. 
troyed by three successive visitations of small-pox, a disease 
which is always exceedingly fatal amongst hill people in India ; 
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their lands relapsed into the densest forest ; and wild elephants 
and bison now abound whore probably not one was to be found 
a century ago. The caso of these hills is an interesting instance 
of a large tract of country in India having relapsed inte a wild- 
erness in recent times, 

‘To give an idea of the numbers of wild elephants in some 
forests, [ may say that during tho past five years, between 1878 
and 1883, 1,066 wild elephants have been captured by the Dac- 
ca hunting establishment in a tract of country about fifty miles 
long by twenty miles brond, in the Garo-hills in Assam, whilst 
fully as many more were met with during the hunting opera- 
tions. Of course these elephants do not confine themselves to 
that tract alono, but wandor into othor parts of the hills. ‘There 
are immense tracts of forest in India similarly well-stocked with 
wild clephants, 

Tam sure it will be regarded as a matter for heart congratu- 
lation by all, that so grand, intoresting, useful, and harmless an“ 
animal as is the elephant is in no danger of beeoming extinet in 
India, Though small portions of its haunts have been cleared 
for tea or coffee cultivation, the present forest aren of the country 
will, probably, never be practically reduced, for reasons con- 
nected with the timber supply and climate ; and as long as its 
hannis romain, the olophant must flourish under due regulations 
for its protection, 

(Zo be continued). 


Eanty History or Foresray.—Forestry as a science is of a 
comparatively modern date. In primeval times, the surface of 
the globe was covered with denso forests, and the clearing of 
them was the first occupation of the human race. Take, for 
instanco, India ; the production of ler jungles found their way 
into the commerce ote antiquity long before she was ever known 
by namo. The spices used throughout Egypt, Syria, and the 
adjacent countries, must have been supplied trom here. Recent 
explorations in tho ruins of Nineveh and Babylon have shown 
that the wood employed in tho, building of tho temples was 
Indian teak. ‘With the descent of the Aryans into the plains of 
Central and South-Hast Asia, Lucy were as a matter of course 
deforested, but there still remained Jarge patches of the country 
covered with denso vegetation which the Aryan conquorers 
could not ponetrate. It was the same in Europe. The annals 
of Tacitus give us an insight into the nature of the land where 
thousands of the Roman soldiery found their graves in the 
impenetrable mountain fastnesses of Germany, and the mournfal 
exclamation of the Emperor Augutus, which was ever on his 
lips, whether awake or asleep, “ Varus, restore to me my legions,” 
can help us in forming an idea of the masses of vegetation 
which covered Europe, and ingulphed the flower of Roman 
chivalry, An indiscriminate clearance of these obstructions, 
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with the advance of civilization, was an actual necessity in those 
days, but with the gradual destruction of forests, came the 
necessity of preserving such portions of them as would contri- 
bute to the well-being of society. The rules and regulations 
relating to forestry may be traced back to the dark ages of 
Europoan history ; but forestry conducted on scientific principles 
was unknown 6n the Continent till the middle of the 17th 
century, and the first glimpse we get at the forest economy of 
France js in 1660, hefore the issuing of the famous Code of 1669. 
Tho following account given by a Spanish writer, which he had 
prepared in accordance with orders received from the higher 
authoritios of the State, will be found very interesting :~= 


“In the seventeenth century originated in some of the States of 
Germany tho application of technica) science to the treatment of forest 
masses, Tho ruleg, the aphorisms, and the whole of the directions 
which are comprised in the forestal kuowledgo of the ancients, aro 
principles indefinite, obscure, uncertain, unconnected, destitute of 
method or aystematized relations. Moser created in 1757 the first 
body of syatomatic teaching on the subject ; and to the impulse given 
to this by him, and the weighty energy of Langon, Laspar, Zanthier, 
and others, are we indebted for the formation of the firet plane of 
acientific treatment of forests begun in 1781 in the forests of the 
Dukedom of Brunswick. Ho, in his time, Langen being the first to 
do so, perceiving the necessity of entrasting the management of the 
forests to @ specially educated and traiued body of officials, passese- 
ing all necessary knowledge und information, with a view to raising up 
a body of such men, established the first school of forestry in Werni- 
gerode in the yoar 1772. But others consider the first School that 
founded by Zanthier in Isenberg, which was followed some years 
later by the establishment of that by Huaso in Lauterberg, that which 
G. Hartig founded in Hungen in 1791, that in Zillbach by H. Cotta 
in 1795, and various others, all due to the efforts of individuale, and 
manifesting that essentially practical character, which was so requisite 
to meet the requirements of the time and the conditions in which 
the distinguished founders were placed, but devoid of means which 
would allow of there being given to them the influence and develop- 
ment which became needful. 

“ Coutemporaneously with the schools there wera produced also 
methods, or systems, of exploitation ; and the names which have been 
cited aro those of men who proved authorities of the highest rank, 
who Lave opened up new paths in forest study, For me it is impos- 
ible, nor does space permit, to produce a chronological and critical 
narrative of the principal phases through which the newborn forest 
science passed in its evolution and snccessive development ; fresh in 
tha memory of many in Spain must be the remarkable articlos written 
ander the title, ‘Sistemas Forestales,' of the orudite forest engineer, 
his Excellency Sur. D. Agustin Pascual, the first Spanish writer on 
Dasenomy, and formerly professor in our Schvo! of Forestry, to who it 
is cnough that I thus refer, while passing on to state succinctly the new 
form, the multiplication and general organisstion of forestal schools 
which occurred in Gormany, and in some uthor countries in Hurope, 
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“The primary organisation of the schools founded in Isenberg, 
Wernigerode, Lauterberg, Hungen, Zillbach, Walterhausen, Rotten- 
hans, Castell, &c., in the period’ from 176 to 1805, was that of 
several other private centres of instrnetion, which died ont with their 
founders, or suffered the fate which befell these in the course of their 
existence. All theso mado themselves remarkable by the great im- 
pulsa and development which they gave to the diffusion of forest science, 
and by their having roused up a numerous and distinguished body of 
men to assist, and direct at a later time the work of bringing into 
order the forests of the districts in which they were situated. There 
stands out prominently amongst all these the school founded by 
Cotta. He, being charged with the reduction to an orderly condition 
of the forest of Fishbach, spent some years in the execution of this 
work, and during these years giving theoretic and practical inatruction 
to the young men who assisted him there: thus was instituted the 
new centre of forestal inatruction of Zillbach, Such reputation wi 
acquired by this establishment of modern times, that in 1795 thera 
was granted to it a subvention from the State, thanks to which he was 
able considerably to augment the means available then for the prose- 
cution of study, In 1810, Cotta was appointed Director of Forest 
Management in Saxony. He at once perceived and pointed out the 
lack which existed of a skilled staff of officials who should execute 
and assist in the execution of his projects, and with a view to meeting 
this desideratum the promoted school of Zillbach was transferred to 
‘Tharand in 1811, and ceded to the Government on the 12th of May, 
1816, Converted into a Government academy and furnished with all 
necessary resources, the School of Tharand, devoted to tho instruction 
of the forest enginasrs of the State, very soon flourished beneficently, 
attracting to study there the studious youth of many different coun- 
tries; and serving as the sharp edge of a wedge for the general diffa- 
sion of those truths which, spreading themselves o little later in 
different oountrics, proved the occasion of there being opened other 
schools which take pride in calling themselves daughters of the Saxon 
Academy. . 

“Tn their turn, in Austria and Russia—nations which, if they did not 
take the first atan, followed at once the advancing march of the States: 
of Germany—there had been organised schools of forestry : those in 
Austria having tho character of a private establishment in the bagin- 
ning, and those of Russia being Government institutions from the 
first. Amongst these, the first established—that founded in 1770 by 
Ebrenwerk in Rotherhaus, in Bohomia—-continued till 1791. This 
was suceceded by another, established in the beginning of the present 
century in Kruman; and coincident with its appearance wo meet with 
the achools of Kisgneb in Moravia, Eisoustadt in Hungary, and 
Gratzen in Bohewia. 

« Passing from private seminaries to public and Government insti- 
tutions, there were founded the Schools of Datschetz in Moravia, and 
that of Pasa in Bohemia, opened in 1823 and 1880, in which there is 
some Government intervention, but it is very limited, When the 
Government was once convinced—as was the caso likewise with the 
Government of Germany—of the urgent necessity there was for 
entrusting the administration of forests to a ‘staff of offcials endowed 
with special scientific knowledge, they arranged in 1805 the opening 
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of a course of practical instruction in sylviculture in Purkersdorf, neat 
‘Vienna; and subsequently, in 1813, ineroasing the staff of professora, 
and with # well-considered plan of instruction this school was trans- 
ferred to Mariabrunn, not far from the capital of the empire. In 1827 
the plan of study was changed, and the subjects of study were divided 
into four semestree, or half-year sessions ; ultimately, in 1852, this was 
reorganised by distributing over threo years the study of the different 
prescribed anbjecta which comprised the course followed by forest 
engineers."=-Zndian Agriculturist. 

Praxr Cxnts.—From an carly period in the history of Ve~ 
getable Anatomy—from the time that Grew and Ma! pighi de- 
monstrated the varied internal cellular construction of plants— 
exporiments to demonstrate the uso of these varied structures 
have been made, And now, when this department of botany 
has taken a sudden bound onwards, and chemical re-agents huve 
come to the help of the microscope, it may bo hoped that sub« 
stantial progress may be made in this direetion. ‘he structure 
of plants, ike their outward conformation, is partly an heredi- 
tary endowment from generation to generation, partly the result 
of progressive adapiation to certain conditions. So long as the 
power of adaptation or accommodation to circumstances remains, 
s0 long is thero room and opportunity for variation as occasion, 
may demand. On the other fand, jt is conceivable that plants 
which have for a long series of ages become adapted or accus~ 
tomed to one uniform set of conditions remain unaffected, do 
not vary when those conditions are altered, or, being unable to 
accommodato themselves to new circumstances, dio out, On 
some such principles, probably, depends the fact that the gar- 
doner can grow certain plants without difficulty, while others 
defy all his efforts. But to descend from tho region of speculas 
tion to that of practice, we may point out that the internal 
conformation of plants sometimes offers as good hints to the 
cultivator as to the conditions under which certain plants. may 
be expected to thrive as the more easily observed external ap- 
pearances do. 

By way of illustration we may mention tho presence in the 
leaves of certain plants of what are termed palissade-cells. ‘These 
are oblong cella, arranged vertically, that is, at right angles to 
the surface of the leaf. ‘Their form and direction may be indi- 
cated thus {i |||, tho ordinary leaf-cella being more or Toss globu- 
Jar or branching, or, if elongated, then elongated horizontally in a 
direction parallel to the surfaces of the leaf. The term “palis- 
gade-cells,” then, very well expresses the form and arrangement 
of a cortain class of cells packed closely together, like the 
wooden rails of a park fencing. A very low power of the mix 
eroscope is sufficient to allow these Cells to be seon, and in 
some cases an ordinary pocket lens, if of tolerably high mage 
nifying power, is sufficient to enable them to bo seen, These 
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palissadé-cells are usually filled with “leaf-green,” or chloro~ 
ph, 


© cannot hore pursue the subject from the point of view of 
the anatomist or physiologist, it must suffice to point out the 
practical deductions which are insisted on by Stahl, Vesque, 
and other students of this particular structure. When a garden- 
er, says M. Vesque, in substance, receives a new plant of imper- 
fect or unknown history, he does not. pay much heed to systoms 
of classification, as a botanist would do, for they afford him little 
help. Ifo judges by the external appearances of the plant what 
is likely to be the appropriate treatment, and so, for instance, 
he submits to the same goneral conditions Stapelias and Aloes, 
Agaves and Mescmbryanthemums, and so forth—plants, in fact, 
whose “habits” and requirements are the same, whose adaptive 
characters, that is, are identical, although their more purely 
hereditary peculiarities are widely different. In the case of 
succulent plants, such as those just mentioned, the matter is 
easily determined ; nn in those casos where the exterior appear. 
ance gives no indication of the habit and requirements of the 
plant, then a microscopic examination must bo made, and this 
will enable the observer to say with somothing like certainty 
whether the plant naturally grows in the sun or the shade—whe- 
ther its internal structure is such as to allow of froe or of 
relatively little transpiration—whother it is likely to demand 
frequent and copious waterings, or whether it is capable of 
living long without any. We may give a few illustrations. If 
the palissade-colls are abundant and well marked, the probability 
is that the plant requires a proportionate amount of exposure 
to light ; if, on the other hand, the palissades are scanty or not 
present, the inference is that the plant requires to be grown in 
the shade. Between these two extremes is a group of plants of 
variable and inconstant nature: such plants obviously are en~ 
abled by Nature to adapt themselves more or less successfully to 
different conditions. 

In the case of moisture, the subject may be divided into the 
dlisoustion of tho arrangeisente fore iu the Best pluce, Ue aul ply 
of water ; and, sccondly, for its retention and storage. Indica- 
tions as to the supply, great or little, may be gathered from the 
thickness of the cuticle, and the number and position of the 
pores or stomata, 

As to the faculty of storage, that may be judged of from the 
nature of the epiderm or skin beneath the cuticle, the abund- 
ance of cellular tissue—that is, the succulence of the leaf, and 
other characters. The first set of characters supply hints as to 
the absolute quantity of water required ; for instance, the thin- 
ness of cuticle and abundance of stomata would naturally 
suggest frequent and copious waterings; the second set of 
charactors suggests the abundance and frequency of water, 
whether little and often, or a large quantity less offen, Plants 
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whose thick rinds indicate a relatively little amount of trans- 
piration naturally require a hotter temperatare and a fuller ex- 
posure to light than others, 

‘A plant with small pores or stomata transpires Jess than one 
with large or with numerous pores. Hairs on the surface check 
transpiration, spongy construction of the leaf is also an indica- 
tion of relatively little transpiration. Obviously, the more fleshy 
the plant the less need there is for watering frequently. 

Tard wooly cells, such as thoso which constitute the grit of 
a Pear, and which serve asa sort of skeleton to support the 
tissues, are takon by M. Voss to indicate that the plant is 
exposed to bright sunlight and occasional drought, as Proteas, 
&6., ot to occasional excessive losses of water, and indicate the 
necossity for copious watering at intervals, as in the case of 
succulent plants. 

Pursuing his subject M. Vesque goes on to show how the 
epidermal ceils, or thuse sub-ndjacont to thom, in somo onsés act 
as reservoirs for water ; and how in the tissues of some leaves 
may be found other structures having a similar office, so that 
the thick rind, the deficiency of stomata, the dense hairs with 
which plants growing in dry places are provided, indicate the 
quantity of water which traverses the plant, while the reservoirs 
for water furnish indications as to the frequeney of watering and 
the length of interval between the operations. 

Tho intelligent observer, adds M. Vesque, will now how to 
avail himself of the indications presented to him, which will be 
varied and combined in a thousand different ways, but from 
which he will be enabled with accuracy and judgment to regu- 
late the delicate operation of watering. 

We have no doubt whatever that M. Vesque is on the right 
track, bnt wo fear it will be long before our young gardeners 
will avail themselves of the help of the microscope rather than 
of the rough-and-ready measures that they ure accustomed to 
practise. In any ease it will be admitted that thero are few 
operations in practical gardening which are curried out with less 
intelligent judgment than is watering, and any means which 
may serve fo obviate this will be a boon to head gardeners. 

lastly, we may mention that we have pub M. Vesqne’s no- 
tions to'a partial test with reference to the leaves of Orchids, 
which present remarkably great variations of structure, and in 
some cuses of great interest. We have examined one or two 
dozen species, with the general result of confirming M. Vesque’s 
notions, or, at least, of satisfying ourselves that “there is some- 
thing in them.” On another occasion we may speak moro fully 
an this point.— Gardener’ s Chronicle. 


Apres Wenstana.—Few, if any, of our conifers are more hand- 
soine than this denizen of the Himalayas, The bold overlapping, 
donsoly crowded foliage of a silvery white on the uuder-surface, 
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and the noble dark purple cones, indeed, render it a most 
striking species, The botanical history is well known, and the 
troe is adequately described in the text books, It is only 
necessary for us, therefore, to allude to one or two points of 
structure, such as the leaves, which diverge on each side from 
the branch, leaving a wide furrow or parting between them on 
the upper surface, The buds aro sub-globose, pale cinnamon- 
brown, and covered with resin. As iu the leuf structure some 
discrepancy exists between the accounts given by Bertrand and 
McNab ; the former says tho structure is the same as that of A. 
Pindrow, which he farther states hos a disconnected scanty 
layor of strengthening fibres (hypoderm) beneath the epider- 
mis ; MacNab, however, describes the hypodorm as continuous, 
and so we also find it. ‘lhe outline of the leaf-section is differ- 
ent in the two forms ; in Webbiana, the margins are pointed and 
recurved, while in Pindrow, they are blunt, rounded, and but 
little recurved. These little details aro important, because 
whilo in the opinion of some, Webbiana and Pindrow are 
distinct species, in that of others, they are only two forms of one 
and tho same. Certainly in English gardens, the two look 
different, and the question whether they belong to one species 
or not, is one which will be answered by each observer according 
to hie proclivitios, Brandis, in his “Forest Flora of North. 
Westorn and Central India,” leans to the view that the two 
forms are varieties of one species ranging from Afghanistan on 
the wost, to Bhutan and Sikkim on the east, 

The form called Webbiana cecurs on rocky ridges at higher 
elevations, and is a smaller tree with shorter, less bifarious 
leaves, and usually thicker and shorter cones, Var. Pindrow 
occurs on better soil in sheltered places, and is a large tree with 
Jonger and narrower leaves and generally cylindric cones. A, 
Webbiana occurs in various parts of the Hinwlapa: at elevations 
of from 8,000 feet to 13,000 feet, forming extensive forests 
mixed with maples and birchos, and often associated with Abies 
Smithiana and Pinus excelsa, In Sikkim it occurs with yews, 
oaks, rhododendrons, and bamboos. It thrivea best in cold, 
damp glens. From the dark colour of tho adult foliage it gives 
the name of “black forests” to several mouniain forests of the 
north-west Himalaya, In this country it is “ spring tender,” 
owing to tho carly period at which it starts into growth, In its 
native country it attains a height of 120 feet to 150 feet, and 
8 girth of 9 feet to 15 feet. Tho treo forms a tall cylindrical 
crown, like that of a Lombardy poplar. The bark of the young 
trees is silvery-grey, becoming darker os it advances in age. 
The wood is whitish, inodorous, soft, useful for indoor cone 
structions, but not suitable for use where exposed to the weather, 

On the Jhelum, according to Brandis, the leaves are used 
as fodder, and are stored for winter use. Wallich, who orginal- 
ly doseribed the tree, speaks of a violet dye being yielded by 
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the cones in Nepal. Captain Webb, after whom tho- species 
was named by Wallich, first met with the plant in Nepal, and 
ie Lambert's © Genus Pinus” ocmirs the following passage from 
his pen, as to its beanty:—“Tho silvery hue of its bark, the 
Beautiful contrast of the loaves with the rich purple of the cone 
glittering with globules of transparent resin, produce, in com= 
bination, one of the most striking objects that can well be 
imagined.” 

Major Madden, in his valuable ‘paper on Himalayan Conifers, 
reprinted in Vol. V. of the “ ournal of the Horticultural 
Society, London, 1850,” says that Pindrow grows at lower 
elevations than Webbiana ; and also that in habitat, and several 
marked peculiarities and constant differences between the two 
forms, which the natives attribute to climatal causes: “ This 
persuasion of the foree of circumstances in_the transmutation 
of species is by no means uncommen in the Himalaya.” Hook- 
er mentions Webbiana os the most abundant pino in Sikkim. 
Veitch “ Manual of Uonifere” considers Al. Pindrow to be 
distinct from Webbiana, and more tender in cultivation. As to 
Webbiana, he recommends that young plants should be protect. 
ed by a slight covering during frosty weather, so small an 
amount of trouble being well worth taking to preserve 80 
beautiful a tree. As tho tree gets older it ceases to need even 
this precaution—Gandeners’ Chronicle, 


Tr was only the other day we had occasion to remark that the 
teak wool imported into Madras from British Burmah was not 
only deficient_in quantity, a8 compared with that supplied to 
Caleutta and Bombay, but was also inferior in quality, and that 
the supply from the local Fovest Department was insufficient to 
mect the requirements of the service. We now see that the 
matter has attracted attention in that Presidency. On the 20th 
of October last, Captain W. L. U, Baddeley, RE., General 
Superintendent, Public Works Stores, wrote to the Superin- 
tending Engineer, V. Circle, as follows :—* With reference to 
the G. O. of 15th March, 1884, on the subject of laying in a 
stock of teak for the use of the Public Works Department, I 
have the honor to forward copy of a letter received from the 
officiating Conservator of Forests, Pegu Circle. The Madras 
Forest Department are unable to supply the teak required, wide 
copy of letter from the Collector of Coimbutoze, The price of 
teak is very high in the Madras market, and I think it 1s most 
desiruble that a large stock should be laid in to ensure the supply 
to the Public Works Department of good sound timber at a 
moderate price. The attempt to obtain jarak wood from 


Wite-—We hold the opinion that the A. Wedsiana is merely a dwarfed variety 
due to the inclement climate in which it grows. It i found near the limit of 
vegetation, associated with birch and white rhododendron.—{ ¥p.] 
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Australia has failed ; and oven if it had been successful, I con- 
sider that the difficulty of working it would have been a great 
bar to its use; for similar reasons, I do not think that Aarrai 
timber could be economically used for tho ordinary work of the 
Public Works Department, even if it could bo delivered in 
Madras in large sizes at Rs. 100 por ton, Iam making arrange- 
ments for a small supply of sd! from Ganjam, but the cost of 
transit will, I fear, make the price prohibitory, and £ am also 
doubtful about the size, As regards quality, I am convinced 
that, for the ordinary work of the Public Works Department, no 
wood is equal to teak; and I therefore think that it will be 
found economical and satisfactory to accept the offer of the 
Conservator of Forests, Pegu. The selection and measurement 
of the wood might he safely left to the Forest Department. 
Their offer yofers to good sound teak from 2% to 30 fect long 
and 6 feet girth, which is exactly the class of logs required ; but 
if it is considered necessary, the Executive Engineer, Rangoon, 
might be asked to pass the timber bofore shipment.” Hnelo- 
sure.—From H.C. Hill, fisq., officiating Conservator of Forests, 
Pegu Circle, to the General Superintendent, Public Works 
Stores, Madras, dated Rangoon, 6th October :—“In reply to 
your No, 760, dated 13th September, 1884, I have the honor of 
informing you that I can supply you in November with 400 or 
500 tons of good sound teak logs, 6 feet in girth and from 25 to 
30 feet long, at Rs, 95 per ton of 50 cubic feet, delivered ex 
steamer at Madras. 2. I should require you to arrange for the 
selection and measurement of the logs at the depdtin Rangoon.” 
Indian Agriculturist, 


M. Hansey-Bianasren contributes to L' Exploration an_intor- 
esting article on the struggle between trees in the Danish 
forests, The chief combatants are the beech and the birch, the 
former being everywhere successful in its invasions. The 

refers especially to the district of Silkeborg in the heart of Jut- 
land. Forests composed wholly of birch are now only found in 
sterile sandy tracts ; everywhere else the trees are mixed, and 
wherever tho soil is favourablo the beech rapidly drives out the 
birch. The latter loses its branches at the touch of the beech, 
and devotes all its strength to its upper part, where it towers 
above the beech. -It may live long in this way, but it suc- 
cumbs ultimately in the fight—of old age if of nothing else, for 
the life of the birch in Denmark is shorter than that of the 
beech. Tho writer believes that light is the cause of the 
superiority of the latter, for it has a groater development of its 
branches than the birch, which ix more open, and thus allows 
tho rays of the sun to pass through to the soil below, while the 
tufted, bushy top of the beech retains them, and thus preserves 
a deep shade at its base. Hardly any young plants can grow 
under tho beech oxcept its own shoots ; ‘and while the beech can 
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flourish under the shade of the birch, the latter dies immediately 
under the beech, ‘The birch has only been sayed from total ex- 
termination by the facts that it had possession of the Danish 
forests long before the beech ever reached thut country, and 
that certain districts are unfavourable to the wth of the 
latter. But wherever the soil has been enriched by the decom- 
position of the leaves of the birch the battle begins. The birch 
atill flourishes on the borders of lakes and other marshy places, 
where its enemy cannot exist. In the same way in the forests 
of Zeeland the’ fir forests are disappearing before the beoch. 
Left to themselves tho firs are soon replaced by the beech. The 
struggle between the latter and the oak is longer and more 
stubborn, for the branches and foliage of the oak are thicker, 
and offer much resistance to the passage of light, The oak also 
has great longevity, but sooner or later it, too, suceumbs, be+ 
cause it cannot develop in the shadow of the beech. The ear~ 
liest forests of Denmark were mainly composed of aspens, with 
which the birch was apparently associated ; gradually the soil was 
raised and the climate grow milder; then the fir grew and 
formed large forests, This tree ruled for centuries, and then 
ceded the first place to the holm oak, which is now giving way 
to the beech. Aspen, birch, fir, oak, and beech appear to be the 
steps in the struggle for the survival of the fittest among the 
forest trees of Denmark.— Nature. 


Tux following oxtracts are from the resolution of the Chief 
Commissioner of Burmah on the Land Revenue administration 
for 1883-4 :—~ 


Fodder Reserves and Arboriculture There is one fodder reserve 
nenr Rangoon, which was taken up and is kept for the use of the 
Commissariat Department. For the pasturage of village cattle, 
grozing-grounds are being set apart in all districts to which the sur. 
vey and settlemont has extended. The businces of demarcating these 
grazing-groauds is not completed in any district, and the selection 
of grazing-grounds is still going on. Next year complete figures 
will be farnished of the grazing-grounds selected and of those de- 
mareated np to date. In the unsettled districts, the grazing-ground 
question has been less systematically pursued ; but there the available 
grazing in unreserved forests and savannahs is extensive, and theres 
fore the matter is leas pressing. In the small forest reserves, which 
abut on, or are in the middle of rico plains, grazing is allowed, to 
neighbouring villages on ensy terms, 

Surveys.—Uhres Cadastral Survey partics and one Topographical 
Survey party were at work in the province during the yoar.” Tha 
Topographical party were engaged in mapping the forest reserves, in 
order to facilitate the preparation of proper Working Plans of the 
State Reserved forests. The work of this party, which cost Ra, 393 
per square mile for a total outturn of 263 square miles, hae been 
maliced in the annual forest report, and requires no farther mention 
here, 
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In the pettled districts, large areas of hilly country, of woodland, 
of swamp, of eavanuah, and of tidal forest, have been or will be 
omitted from the cadastral survey. ‘They will hereafter, have to be 
mapped by some less costly method of aurvey in order to complete the 
geographical material of the province, 


Tus Vauve or Anxrican Forests—The magnitude of the 
forestry products of the United States is shown by recent statis- 
ties. Theso demonstrate that notwithstanding ‘the enormous 
value of the corn crop, it is slightly exceeded by the annual 
value of the forest products. The following remarkable figures 
show the value of the principal products of the country in their 
regular order for the year 1883 :—Forestry, $700,000,000 ; 
corn, $679,714,499 ; wheat, $474,291,850 ; hay, $371,811,084 ; 
cotton, $280,266,242 ; oats, $150,243,565 ; gold and silver, 
$74,400,000 ; coal, anthracite and bituminous, $64,500,000 ; 
iron ore, $20,470,000; and total other mineral products, 
Pris eset. By far the largost portion of the forestry pro- 
ucts is used as lumber. As lumber it is used for building 
material, fencing, and innumerable manufactures ; and it also 
enters into the indusiries of the people in many forms. It ap- 
peared by the last census that the value of the wood used annu- 
ally in cooperage was $33,714,770. Several million dollars’ 
worth are annually consumed in the manufacture of baskets, 
The chief of the forestry division of the Agricultural Bureau 
states that 2,999,542 cords of bark were used in tanning in 
1880, at an averago cost of $6 per cord, which would bring the 
aggregate value of bark up to $17,456,252. This does not 
include the value of trees cut for bark and left to decay. The 
lucifer matches consumed in the United States require wood 
to the value annually of $3,298,562.— Times. 


‘Wa understand that Mr. Lowrie has found indigenons teak 
growing in the Marwar Aravalli Hills, at 73° 18 West and 
4° 42° North. 
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Wr. were very glad to see that Messrs. Puton and Boppe had 
been included. in the list of recipients of New Year's Day 
honors by Her Majesty, the Queen-Empress, and had each been 
made Companions of the Indian Empire. Since 1867, there 
has been a regular succession of British subjeots at tho Nanoy 
Forest School in training for service in the Indian Forest 
Department, and as this training is to cease shortly, and to be 
provided for at the Coopers’ Hill College, the present recog- 
nition of the services to India of the Director and Deputy 
Director of the French National Forest School is most appre- 
priate. 


_BOUTH AFRICAN INDUSTRIAL EXILIBITION. 
(Continued from page 10.) 
SECTION L 


Iypicayous anp NaTuranisep TREES, 


First Group; North, Central, and Western Regions. 


1. Widdringtonia juniperoides (Eindl.)—Cedar Tree, Cedar Boom. 
Exhibits : 3 planks (3 feet long), 2 blocks. 


This magnificont wood, equal in its qualities to the Cedar of 
the Bible, may be seen in the Church at Clanwilliam, where it 
has been used for all the internal wood-work, It was formerly 
very abundant, and is capable of attaining immense dimensions 
in diameter, according to what Dr. Pappe relates in his “ Sylva 
Caponsis,” para. 36 — 

“ Bir James Alexander, in his exploring expedition in the interior 
of Africa (Vol, I, pp. 230-299), meationing the Cedar tree, says that 
one of them was ent down in 1836 which was 36 feet in girth, and 
out of whose giant arms 1,000 foet of planking were sawn, He 
bitterly complains that this noble tree is fast. disappearing in the Cedar 
Mountains. Mr, W. yon Meyer (Reisen in Sid Africa wihrend der 

# 
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Jahre 1840-41; Hamburg, 1848 (800) page 181), another South 
African traveller, seys that in former days the whole of the mountain 
chain to which the Cedar Mountain belongs was studded with those 
trees, bnt that of late the axe and conflagrations have done their 
‘atmost to destroy the valuable forests. ” 

The few Cedar trees which still remain have not had time to 
attain moro than 1 or 2 feet in diameter, nor aro they more 
than from 15 to 20 feet in height. They aro scattered here and 
there among the abrupt crags in the highest parts of the moun- 
tains, covered with snow in winter. The wood-cutters seek ont 
even these with tho utmost eagerness, and consider the wood well 
worth the trouble of carrying on their shoulders to tho valley 
below, which is the only way of potting it down from the places 
in which it has taken refuge. e restoration of the forest in 
these mountains should he one of tho first cares of the Forest 
Department in the Cape Colony. 

2. Euelea pseudobenus (H.N.)—Cape Ebony. 
Exhibit : 1 small specimen. 

This wood, which is very valuable, is found growing on the 
borders of the Orango River. Whether it is associated with 
another tree of the samo parts, more valuable still (Acacia 
Giraje—Camel Thorn) (see collection of seods), or whether it 
alternates with it, we have not heen able as yet, through want of 
data, to ascertain, Nor have we been able to give any informa- 
tion respecting the quantity of each sort available, or the facility 
of reproduction. It is sufficient to say that the inhabitants of 
the district destroy both these treos recklessly for fuel, and if 
the care of these woods is delayed much longer, they will dis- 
appear in the same manner as the Cedar of Clanwilliam. 

3. Capparis albitrunca (Burch.)}—Witgat Boom. 
Exhibit : 1 small block. 

The trunk of this tree appears from a distance as though 
white-washed. It grows in the driest situations ; it is very 
subject to the defect “Lunure ;” under certain conditions jis 
growth seems to overlap the bark. Wood white, tough ; used 
for yokes. 

ontributed by Mr. Dunn, Colonial Geologist. 

4. Lewcodendron argenteum (R.B., 2)—Silver Tree. 
Exhibits : 3 planks, 2 blocks, 2 logs, leaves, cones, and seed, 
Grows quickly, reproduces itself oasily ; employed formerly 

for furniture and building purposes, now not much used except 
for firewood. The wing of the soed is composed of four feathers, 
in the form of a cross, threaded on a slender axis on which it 
slides up and down. It presents a very curious appearance to 
the observer. Is remarkable for its silve: foliage ; found as a 
forest tree on Table Mountain, Attains a height of 50 feet and 
18 inches diameter (see “ Tree-planting,” by 5 . S. Lister). 
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da. Leucospermum conocarpon (R.Br.)—Kreupelhoom. 
Exhibits: Bark, 
&. Rhus viminalis (Vahl) ~Karee-wood. 
Exhibits: 3 planks (3 feet long), 1 block, seed. 

Remarkable for the flexibility of its wood ; grows along water- 
courses, usually dry, in the Karoo. 

‘According to Dr, Pappe, it has ile advantage of not boing 
infected by noxious insects. Grows from truncheons. 

6. Acacia horrida (Willd)—Thorn Tree. 
Exhibits : 3 planks (8 fect long), 1 block, seeds, 

A very thorny tree; bark, dark grey; contains a large 
portion of the tanning principle. Vood used for wheels, 

furniture, yokes, poles, and rural implements. 

The thorn treo may be said to ho the most common tree met 
with in the lonely wastes of South Africa. There it inhabits 
the borders of every stream, and points ont at a distance to the 
exhausted traveller ‘the cherished spot where he mey quench his 
burning thirst, and screen himself from the scorching rays of 
the African sun (Dr. Pappe). 

7. Acacia (decurrens?)—Port Jackson Waittle. 
Exhibits : 1 block, bark and seed. 
(See “ Tree-planting, ” J. 8. Lister). 
8. Acacia glaucophylla. 
Exhibit: 1 block. 
(See “ Tree-planting,” J. 8, Lister). 
9. Laurus Camphora—Camphor Tree. 
Exhibit + 1 plank (contributed by Messrs. Isoace and Co.), 
1 piece of a sleeper. 
Tho latter having been 20 years in the ground. Contribated 
by the Railway Department. 
(Seo “ Tree-planting.”) 
10. Eucalyptus globulus—Blue Gum. 
Exhibits : 3 blocks. 

One grown in marshy ground, seven years uld ; plantation at 
‘Worcester 70 acres ; trees 60 feet high. A specimen in the 
Botanic Gardens, Cape Town, 18 fect in ciroumference. In- 
troduced in 1844. 

(See “ Tree-planting. ”) z 
11, Pyrus communis (Lin.)—Pear Tree, 
Exhibits : 2 blocks, 

Atiains crest dimensions in the Colony. Is capable of jaking 
a good black colour, and if so prepared is difficult to distinguisl 
from ebony. 
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12, Populus alba (Lin. ?)—Poplar. 
Exhibits : 2 planks, 2 round blocks, 

This treo does not attain groat dimensions, but possesses all 

the qualities which characterise its wood in a warm climate. 
13. Quercus pedunculata (Ehth :}—Oak. 
Exhibits : 2 blocks, 

Wood prosents all tho charactoristics which distinguish it in 
Southern Europe. 

14. Pinus pinea (Lin.)—Stono Pine. 
Exhibits : 2 planks, 2 blocks. 

On the borders of the Mediterranean it furnishes timber of 
the first quality, and is used in shipbuilding for bulwarks and 
even masts; very usefal in all carponiry. Is of equal, if not 
greater value in the Colony. 

Specimens No. 11, 12,13, and 14, were contributed by M. 
Le Vicomte de Montmort. 

All the specimens of this group were polished by Messrs. 
Btigant & Co. 


Second Group: South West Zone. 


15. Oreodaphne bullata (Nees ab. E.)—Stink-wood. 


Exhibits: 1 square block, 2 round blocks, 1 plank 6 feet long, 
2 planks of 3 feet, 3 veneers, and Parle 

So called from the disagreeable odour it emits when worked 
up. A tree with generally mis-shapen crown, sometimes at- 
taining a height of 50 to GO fect, and u diamoter of 4 to 5 fect. 

Bark smooth, of a silver gray when young, scaly and almost 
black at maturity, ‘This wood is very highly prized, being Httle 
inferior, if not equal, to Teak in strength and durability, ‘There 
are three varieties of Stink-wood ; the white, the mottled, and 
one which is almost black. These differences aro robably due 
to the treo having been grown under different conditions rather - 
than to any botanically specific difference. 

Stink-wood is used for nearly every kind of work in buildings, 
in wagon and cabinet-making, &c.” The Railway Department 
have used Stink-wood in places such as sharp ‘curves, where 
greater strength and resistance were required. Stink-wood 
takes an excellent polish, and when thus treated is not unlike 
Walnut. Unfortunately, this valuable tree has become very 
scarce in the forests where it formerly abounded. It only exists: 
now, in any quantity, in the unworked forests of the Zitzikama ; 
and during his last journey the Count de Vasselot found Cust 

lants in tho foresta of Isidenga, near King William’s Town. 
he Government, however, are now taking this matter up, and 
by enforcing a stringent code of regulations, and working the 
forests in a systematic manner, they are preventing the ruthless 
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destruction of any particular species of timber. Though grow- 
ing frequently to a height of 60 or 75 feet, Stink-wood is very 
rarely found growing quite upright : the reason of this is believ- 
- to be thas most of the trees are produced from coppice 
shoots. 

Tho Stink-wood seedling is endowed with a hardy conatitution. 
‘As soon as it reaches a igneous state it requires plenty of air, 
and to be allowed to participate freely in the various atmospheric 
influences, such as light, dew, &c. Stink-wood cannot stand. 
dense shade for any length of time, Its young shoots are soft 
and succulent, and aro easily injured if bruised or rubbed 
against. Stink-wood prefers damp, cool localities, and up to a 
certain point is not injured by excessive wet. Ik reproduces 
itself by a process of natural coppico which is extremely curious. 
The trunk of an old tree will dic from the top downwards, and 
then, from the base, will be produced a sheaf of young shuots 
growing up around the trunk of the original tree, now become 
an old, dead log. These dead logs remain standing a lon, time 
before they decay, and are frequently in great part utilised, and 
sawn up into good, sound, seasoned timber. Again, as the old 
trunk decays, the young shoots may be observed, especially at 
Yitzikama, sending ‘out young roots, which run down outside 
the old trunk and eventually reach the soil whore they take 
root. Thus, gradually, these young shoots become independent 
of the old stump and stand alone, though somewhat weakly 
established, on their own roots, 

Young trees produced in this curious way aro very liable to 
become windfalls. Sound Stink-wood occurs up to 3 feet in 
diamotor, but it is reported that large, sound logs are getting 
scarce every day. The breadth of a Stink-wood crown, 18 
difficult to ‘estimate, becanse the difforent shoots spreading 
upwards from the old stump might almost be considered as 
different trees, and leaning outwards they extend over a large 
amount of ground, But as tho loaves are not very abundant, 
except at the summit, the actual amount of “ covert ” thrown 
is not great. 

Stink-wood, except when young, has neither the appearance 
of « well-grown nor of a healthy tree. At an early stage of its 
growth the crown of the tree becomes disfigured and deformed 
by the presence of large, dead branches ; and eventually, as 
has beon explained above, tho whole troe dies gradually down to 
the ground. Usually the dead branches in the crown can be 
observed boing replaced ; often they must be caused by large 
-gormandizers developing along the trunk. 

The seeds of Stink-wood are greatly destroyed by grubs 5 
they are like small acorns in appearance. It is believed that 
Stink-wood is propagated to some extent by the berries being 
swallowed and the seeds passed by birds. 

In a log cut at a height of 3 feot 5 inches from the ground, 


oe 
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120 rings were counted, but it seems doubtful if the tree does 
not form inure than one ring per year. .A full-grown Stink- 
wood tree of 8 feet in diameter, will generally yield, on an 
average, about 17 cubic feet of timber for planks and beams, 
and about 50 cubic feet which may be used as small wood for 
furniture, &c. The sap-wood of Stink-wood averages about 2 
inches, the hark is about 1 inch thick, and there is often a 
central core 12 inches thick of partly decomposed wood, The 
weight of a cubic foot averages 54:168 ibs, Stink-wood grows 
from the sea-level (and within a mile of the sea on a southern 
aspect) up to an elevation of about 8,000 fect. 

In the forests of the Knysna Conservation there have been 
marked for cutting in the open sections during 1884, 2,054 
Stink-wood trees, measuring 46,932 cubic feet of squared 
timber, and valued at license tariff at £2,297 12s. The mean 
consumption of preceding years was only 38,975 cubic feet 
per annum, according to the returns of licenses issued. 


(To be continued), 


CYPRUS, 


Iw 1879 when Lord Wolseley was High Commissioner the first 
“ Woods and Forests’ Ordinance” was passed in Cyprus. By 
this Act all the forests wore brought undor the protection and 
control of Government, According to Turkish Law, which is 
still tho law of thia Island, all land is the property of the State, 
and freehold properly us such does not exist. The revenue 
is paid in kind, the latter belonging to the Government : but if, 
lands remain uncultivated for 3 years tho right of ownership 
lapses 5 also under Turkish rule any one could clear and eulti- 
vate waste or forest land, and after 10 years’ continual occu~ 
pation the holder of such land could claim a title-deed subject 
to the condition of cultivation at least once in three years. The 
Ordinance of 1879 stopped in a great measure the reckless 
clearing of forest land which were chiefly taken up for vine 
fields, but it was found that the forests could not be adequatel 
protected till their boundaries were defined and fixed ; this 
necessitated the passing of a Forest Delimitation Ordinance in 
1881, and in the end of that year a Delimitation Commission, 
consisting of an Assistant Commissioner as President and two 
natives a3 Members, one a Turk, the other a Greek, commenced 
work, Shortly after the post of Assistant Commissioner was 
abolished, and the Principal Forest Officer was appointed as - 
President of the Commission, and has had to conduct this in 
addition to his other duties. 

As the forests are mainly situated on the mountains at an 
altitude of trom 3,000 to 4,000 fect, the work of delimitation 
can be carried on only in the spring and summer months. Up 
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to date abont 230 square miles of forest boundaries have been 
defined, thus leaving about 120 square miles still to complete 
this work in the Island. There beg no grass, and as the 
undergrowth is very sparse and scattered, the boundary marks, 
which at present consist of eairns of loose stones, can be seen 
at considerable distances, An English Surveyor has been at- 
tached to the Commission, and plans of the delimited areas have 
Loen prepared showing position of boundary marks and other 
details. 

The following is a list of tho trees and shrubs and plants met 
with in the Island. The letters lt, VR, U, VC, denoting rare, 
very rare, common, and very common. 


Cnpressus fastigints, ... oe 
Pinns halepensis (Aleppo Pine), VC. 
1», Laricio, bes we C. on Troodos. 
af 


8. Cedrus Libeni, 5 
4, Querens alnifolia, we VO. 
5. Arbustus Andrachni we VO 
6. Juniperus Phoonician, Le VC. in calorreous soils, 


a +» fectidissima, a 
8 3, Tafescens, VR. 
9, Ceratonia siliqua, VO. in the plaing, 
10. . vR. 
qi, ly R, 
12, Quercus infectoria, VR. 
18, 4, Pfeffingert, VR. 
14.) inermis, R, 
Wb, » _psendo-coccifera, R 
16, Celtis australis, oe aw VR. 


17, Platanus orientalis, ... a. C, in ravines, 
18. Populus nigra, : 
19. Oles europoa, 


SG. on low hills. 
20, Acer oreticum, VR. 


21. _,, obtusifolium, SVB 
92, Pistacoa Terebinthus, TO. on low hills, 


23. ,, _ lentiscus, a oe 


c 
24, Berberis Clnensia, C. in the plains. 


25, Cistus, Vo. 
26, Rhos Coriaria, ©. 
97. Myrtus commnnis, R 
28. Ulex europeous, a ~ O 


One of the chief articles of export is the carob-bean (Cerato- 
nia siligua) ;—only the bean of the grafted tree is of any value.* 
Tho carob does not thrive in the higher altitudes ; it is found 
in great abundance near the coast on the north and south of 
the Island. Its wood is oxcellent for wheelwrights, &., ‘and 
it yields charcoal of the first quality. ‘For this {atter purpose 
only are the ungrafted trees, or rather bushes, used. 


* Enthasiasts in India should note this fact. 
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Noxt to the two pines the Quercus alnifolia ia the most 
abundant wood. It never attains a large growth, 2 feet in 
diameter at most, and grows slowly. It yiolds excellent material 
for ploughs and wheols ; but its great uso on the mountains 
consists in binding the soil. 

A groat obstacle against introducing conservancy measures are 
the “ Monastez.” ‘There are some dozen of these scattered 
among the mountains, they are generally situated in some most 
retired nook in a gorge or dell, and they all possess large flocks 
of goats and claim extensive grazing rights in the forests. ‘The 
largest Monastoz, Kikko, is situated in the heart of the forests, 
and owns some 20,000 goats ; these, during the summer months, 
pasture wild without being herded, and [ have come across a 
couple retainers of the Monastez shooting goats for “ meat,” 


December, 1884. EB. Dosss. 


FOREST NEWS FROM THE CAPE. 


S1n,—With reference to the “ Indian Forester’s” extract on 
“Timbor for Tea Boxes in China” and Sir Joseph Hooker's 
information that Pinus sinensis ia the best wood and the wood 
most largely used by the Colestials for tea boxes, it may in- 
terest your readers ta learn that Pixus sinensis is growing well 
othe forest nurseries recenily rormed in the east of Cape 

‘olony. 

I have Just received from the Mysore Forest Department 
(through my brother at Bangalore) a supply of Casnarina sead 
for trial on the dunes of the coast near ‘Bast London. And I 
take this opportunity of mentioning, for the information of 
those who kindly proposed to send me seed for trial, on a former 
cecasion, that an ordinary stout official ouvelope will contain a 
small handful of light seed, and preserve its hg re sufficiently 
to reach Kin, Willina’s Town unchallenged = an abjective 
Post Office. Larier packets of seed may be sent by Indian par- 
cel post to Messrs. G. Wheatley of Waterloo Place, London, who 
will forward to me ; all charges being collected by their agents 
in King William's Town. A chest of Nilgiri tea reached mea 
fow days ago forwarded in this way by Messrs. G. Wheatley, 
and there would not he the slightest difficulty in forwarding 
packages of seed by this route, 

East London is a busy port at which the mail steamer from 
England calis once a week : and East London is three hours by 
rail from King William’s Town my head quarters. 

have a nursery in a semi-tropical forest near the coast, 

where it would be worth while, if only for the interest attach- 
ing to the experiment, to try species from the plains of Indi. 

but in tho Eastern Mountains, where there are now soven 
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forest nurseries, every Himalayan species ought to succeed, at 
olevations from 2,000 to 5,000 feet in the Amatola mountams. 
Tt is impossible to predict what development may not be taken 
by some of thoso strong Northern species in this soft Southern 
climate, and among the species of such a comparatively res- 
tricted forest flora as that of Cape Colony. Consider the Aus- 
tralian trees on the wind-swopt Nilgiris, the Casuarina on that 
burning Madras coast, the beautiful natural forests (on a small 
scale) of the introduced Pines and Oak in the bare Cape Pen- 
ineula. Of Himalayan trees, tha Box, Deodar, Pines and Oaks, 
Walnut, and also Bamboos, present a tempting list. 

Yo Foresters of the grandest mountains in the world, think 
of these other snowy mountains across the Indian Ocean! Some 
day there may be “Himalayan trees in the Amatolas” to write 
about—or possibly, vice vered, though this is less likely, Never- 
theless many Indian Foresters will doubtless be curious to 
zee and grow some of those curious and valuable Cape trees 
which havo recently come before the world at the Forestr 
Exhibition in Edinburgh, Cape Box pronounced to be worth 
about a penny a square inch for engraving, those gigantic” 
Yellowwood trees, that imperishable Sneezewood, the useful 
Stinkwood easy to work and with many of the qualities of Teak, 
tough White Ironwood, Cedar-like Assegai, handsome furniture 
woods, &c. 

T will despatch shortly a box of selected seeds to the Director 
of the Forest School at’ Dehra Din, who will doubtless kind! 
undertake to distribute them to Himalayan nurseries. A little 
Snoezewood seed was sent last year to Madras for trial on the 
Nilgiris. I propose sending a further supply of Sneezewood 
and other Cape trees this year to the Nilgiris. But, climati- 
cally, it is between tho Himalayas and the Amatolas that an 
interchange of forest seeds is most likely to be productive 
of results. 

DB, E. Huroure, 
Conservator of Forests, 


26th November, 1884. King William’s Town, Cape Colony. 


FOREST CLAIMED BY A TEMPLE IN MADRAS. 


Tux following curious complaint appeared in an address pre- 
sented to the Governor of Madras by the inhabitants and 
Municipal Commissioners of Cuddalore. I send it, becauso I 
think you would be glad to put it in the “Indian Forestor ” as 


* Dr. Brandis’ forest fora mentions 8 Podocarpus native of Nepal end Rur- 
mah, in fact an important tree in Burmal, ‘This genus so largely represented 
in the evergreen forests of the Cape and New Zealand is often and erroneously 
described as being confined to the Southern Hemisphere. 
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a note by the way, on account of its being so curious and one 
that has never been raised before. 
“ Our next grievance refers to the Proceedings of the Board 
of Revenue declaring the Jiruyannamalai Hitt to be the 
roporty of Government, and authorizing the formation of a 
Bovernment Forest Reserve on the ter portion thereof, 
Unlike any other sacred hiil in the whole of India, the hill has 
by tradition been regarded as representing the deity of Siva 
himself, or an incarnation of his. This hill is of the form of a 
“Lingam,” having eight holy bulls surrounding it and facing 
its top. These bulls were erected by our ancient Hindu Rajas 
in this position in order to show that the hill is their common 
Lingam. The pilgrims who flock to the place from all parts of 
India go round the hill and worship it as if it were a Lingam 
placed inside a pagoda. ‘The hill was treated with great venera- 
tion not only by the former rulers of the country, both Hindu 
and Mohammadan, but also by the British Government itself, 
till the Board of Revenue passed the orders they have dono. 
The form of the hill itself answers the description given in the 
Stala Puranas, and it is one of the five great Lingams repre- 
senting tho five elements, the hill in question representing fire. 
It your Excellency will be so kind as to go fully into the merits 
of tho cave, we feol sure that the conviction that the hill belongs 
to the Pagoda and forms the chief portion of it, and is not the 
Property of Government, will force itself on your Excellency’s 
mind.’ 
C, Isanam. 


J}. previews. 


THARANDER FORSTLICHES JAHRBUOH. 
Third Quarterly Number for 1884, 


Tars number opens with an account, by Professor Kunze, of two 
exporimonts commenced in the Eragebirg mountains in Saxony 
in 1862, with the view of ascertaining the effect of different 
degrees of thinning on the growth of spruce fir. 

n the first case threo plots, each containing 0'6837 acre, were 
selected, situated on nearly level ground at an elevation of 2,480 
feet above sea level. The three plots were adjacent to one 
another, and together formed a rectangle, with its longest sides 
running north and south, plot a being on the north, 6 in the 
middle, and ¢ on the southern extremity, The soil is described 
asa moist, tolerably deep sandy loam, derived from the disine 
tegration of gneiss. The trees were the result of a cluster 
plantation found in 1840 at distances of 3° 8” x 3’ 8’, and in 
1862, when the first observations were made, were consequently 
22 years old. he overhead cover was then quite complete, 
and the growth throughout had been very good. 

‘aan 1862 the stock per acre on the three plots was as fol- 
ws 


CONTENTS IN SOLID CUBIC FEET, 


Plot. 
Timber. | Brushwood, Total. 
a, 1,707 1,05 2,822 
b we 1,554 1,070 2,624 
2s os 1,681 1,092 2,728 


In plots a and 6 these figures were obtained by actual mea- 
surements. In plote, which was not thinned at all, the contents 
were estimated. 

The results of the experiment are detailed below. : 


© “ Biischelpflanzung,” i.e, 3 year old seedlings, are taken direct from the 
linea in which they were sown in the nursery, and set ont in bunches or clusters 
of from three to five, or sometimes even more. 
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The second oxperiment was in forest in every respect simi- 
larly situated, but the positions of the plots, each of which 
contained 13675 acre, was reversed, a boing at the southern, 
and ¢ at the northern, extremity. The land had beon under 
cultivation up to 1822, when it was sown with spruce fir in 
strips 2 feet 94 inches wide and 5 feet 7 inches apart, and oats 
in the intervening spaces, About 4 years later a very large 
quantity of the young trees were taken out, and used for etock- 
ing other plantations. In 1830, the area was re-sown with 
spruce, but most of the seedlings that then came up are said to 
have beon killed out by the rank growth of grass. 

‘At the time the experiment was commenced, the trees had 
reached the age of 40 years, and their crowns were completely 
closed up, with the exception of three small openings, cau: 
hy snow, in the south-west portion of plot a. The ground cover 
consisted, then as now, of dead leaves and moss, with a slight 
sprinkling of grass. 

Plots @ and 6 contained in 1862 the following stock per 
acre i— 


— 
CONTENTS IN SOLID CUBIC FEET. 


Plot. 
Timber. Drnshwood. ‘Total. 
ae. Ssh 8,040 1,994 5,034 
a" bs 2,998 1,938 4,931 


The contents of the unthinned plot ¢ is not known and cannot 
be estimated, a it must have borne an entirely different character 
from the other two. 

The following tables show the general results of the ex- 
periment :— 
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Two articles are devoted to the Mistletoe, and a third to Lo- 
ranthus europeus. The latter parasite, a native of southern 
Europe, is said to be extending ita habitat northwards. 

Forstmoister Meschwitz contributes some notes on the causes 
of the discase known as “ Schiitte,” which attacks young Scotch 
fir cultivations, and which he believes to be chiefly due to the 
effect of late frosts in spring. 

Last, but not least, comes a most useful catalogue of works 
on Forestry and tho allied sciences, published during the year 
1882, with short critical notices of the more important books 
by Dr. Judeich and Professor Kunze. ; 


i] 


erop may in some degree be imagined.” 
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‘We have received through the kindness of Colonel Wace, Com- 


missioner of Agrioulture in the Punjab, a copy of this little 

mphlet, which we have already referred to in a previous num- 
Ber of the “ Indian Forester.” ‘The Author, whose name is not 
given, but who styles himself “Head Gardener,” has experi- 
mented on fruit culture in his own proy a near Bala in Wales 
for the last 20 years, having originally planted a choice and 
varied assortment of fruit trees, ‘which in threo years’ time com= | 
menced bearing, and since then has borne annually increasing 
erops in the most surprising and prolific manner. As an exam- 
ple of this, in 1875, “ Head Gardener himself hand-picked three 
trees with the following results:—The first, a dessort pear of 
excellent flavour, nailed to a wall 7 feet high, yielded 704 mar- 
ketable pears, The second, also a pear, yielded 748, and as the 
fruit was of the preserving order, very large and solid, the crop 
filled four huge baskets, each one a load snfficient, for an avera; 
man to lift and carry. From the third tree, an espalier spp le, 
of very moderate size, 700 choive russets were gathered, leav- 
ing behind some seven or eight dozen below a regular market- 
able standard. Thus, from three young and comparatively 
amall trees, no less than 2,152 count of good, sound-keeping 
fruit was gathered, and as there were some 25 distinct varie~ 
ties of pear trees in the garden—all fairly well loaded according 
to their respective sizes and weight of fruit—for instance, one 
of them, of no great size, whose fruit had easily been forced u: 
to a pound in weight, yielded upwards of 400—the gener 

6 fruit awe consisted of choice varieties of Apples’ and 

Pears, Peaches, Apricots, Plums, fruits of the Magnum Bonum 
going up to quarter pound in weight, Strawberries, Currants 
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and Gooseberries. Black and ‘White Grapes and other tender 
fruit were grown under glass with similar success. . 

Herd Gardener states that whatever blight destroyed or pare 
tially destroyed the fruit prospeots of the neighbourhood and 
country at large never once affected his trees, which his system 
rendered independent of local conditions. 

The feientife explanation Head Gardener gives of his success 
eannot however be entirely accepted by us, and we should 
recommend him to study Sach’s Vegetable Eliysiclogy, though 
we fully believe in the practical results which will follow a 
course of treatment similar to his own in the culture of 
Mangoes, Oranges, Strawberries and Vines, and the other fruit 
trees and plants which thrive in India. We have indeed ex- 
perimented with an Orange tree in Dehra Dun, and obtained 
10 dozen very sweet oranges from it this year, whilst in former 
years the fruit invariably fell to the ground without ripening. 

Head Gardener states thet a fruit tree has three sets of 


roots— 
“ Firstly, a mass of fibres, that cluster around its stem and are 
solely for fruit-bearing purposes. : 
“ Secondly, a’ lot of lateral roots, which travel long distanoss: 
in search of’ food for wood formation, and out-balance the fruit 
fibres which remain glosely packed at home, the consequence 
being, if their growth be unchecked, much wood and little fruit. 
Hence arises the necessity for closely pruning the wood roots, an 
operation which restores at once supremacy to the fruit "eB, 
when much fruit and little wood become the order of the lay. 
“Thirdly, the tap root, striking downwards to give stability to 
the tree against winds and storms, Some rdeners, however, 
consider it a feeder, and prune it when practicable, and to render 
_ tt 80, plant young trees upon slabs of stone, slate or other hard 
material, which prevent, of course, the tap root from striking 
downwards,” Head Gerdener, however, after protracted ex; 
riments, has decided that pruning the tap root of fruit trees 
neither checks the undue growth in a tree’s wood-or increases its 
fruit supply, and that from its large size, toughness, and tenden- 
ey to grow perpendicularly downwards, deep into clay, gravel, 
and other orude subsoil, where only poor nourishment can he ob- 
tained, that its principal or perhaps sole object is to atrengthen 
troes against winds, and that it isa great mistake to prune or 
meddle with it, _ $ ‘ 
_ As seged interference with the tap root, we are inclined to 
agree with Head Gardener, but besides the utility of the tap root 
“san anchor against storms, it is evident that in the drier parts 
of India, the great length of the top root, in the Jand (Proso- 
Pit epicigera) and the sal, frequontly exceeding 60 feet, solely 
enables the tree to obtain a supply of water during the dry 
season, unless artificiall irrigated. 5 : 
course in orchards where a supply of water is generally 
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available, this use of the tap root is not of such vital importance 
a3 in the case of forest grown trees in the Punjab Rakhs, where 
the water-bearing strata, during the dry season, is at a very 
great depth below the surface of the ground. 

Tho mass of fibres which Head Gardener calls fruit fibres, are 
of course merely rootlets bearing ordinary root fibres, and it is 
evidently a great object to obtain a large mass of such fibres 
near the stem of the tree, so that manure and water may be 
readily and economically supplied to them, as root fibres are 
the sole absorbers of nutriment from the soil. 

The lateral roots, of which Head Gardener complains, also 
have root fibres near their extremities, and on their own rootlets, 
and are really sent out by the plant in search of nourishment, 
and wander further the poorer and drier the soil may be, but 
these lateral roots have no real power of nourishing the wooly 
growth of the tree, at the expense of its fruit. They, as well as 
the woody tap roots, consist of conducting tissue, through which 
nutriment absorbed by the root fibres or feoders is conveyed to 
the stem, and thence through the branches and twigs to the 
leaves and buds. 

The fact is that, every tree in a natural state tends to 
form as large a crown as possible hefore fruiting, and that pre- 
mature injury of every kind to its organs of autrition, snch as 
a season of drought, root or leaf pruning, generally hastens 
the formation of fruit buds instead of foliage buds, As soon as 
fruit buds have been formed, a supply of strong manure should 
be afforded to mature the fruit. 

By a liberal supply of rich manure to the rootlets near the 
stem, these increase greatly in number and become densely 
covered with root fibres, so that the plant is enabled to take up 
quantities of nourishment in the simplest manner. 

Fruit culture is thus seen to be an extremely artificial 
method of favoring the crop of fruit at the expense of the crown 
“the tree, which iy only ullowed to develope sufficiently to hold 
the greatest posite mags of fruit the tree can be made to yield 
annually. Having pointed out Head Gardenes’s misconception 
of the relation of the lateral roots and root Abres, we will now 
follow him, as regards the practical methods for securing a 
large and constant annual fruit supply. He root-praned his 
trees every second year or so, in the following manner :—A 
young non-bearing tree, which was throwing out wood strongly, 
was pruned by a sharp spade thrust deeply into the ground a 
cloar foot or so from the stem. In a few year’s time the lateral 
roots again become troublesome, when a narrow trench should 
be dug around the tree, 18 inches or so from the stem, and the 
Jateral roots bared and severed, the greatest care being taken 
not to injure the rootlets and root fibres near the stem, 

The appreciation of the distance at which lateral roots should 
be pruned, is the only little difficulty about root pruning, 
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but distances of 8, 4, 5 and 6 feet would take in standards and 
trees of considerable size, the hest plan probably being, though 
Head Gardener does not say so, to prane off lateral roots at a 
distance from the stem equal to the spread of the crown of the 
fruit treo aftor it has heen properly pruned. 

The main object of root pruning is to weaken the vegotative 
vigour of the tree, and it should be remembered, that mere 
branch pruning will not do this, as we see in the ease of 
pollards, the crowns of which are replaced rapidly by strong 
vigorous shoots, so that after wo havo thinned out the crown so 
as to admit light and heat to the fruit, wo must reduce the area 
of the roots, or wo shall only havo beon treating our fruit treo 
as if we wished it to become a pollard. 

Tho best time for root pruning is said by Head Gardener 
to be November and December, but Indian’ gardeners should 
remember that Oranges are frequently not perfectly ripe till 
January, and that Loquats blossom at the end. of the monsoons, 
whilst tho fruit doos not ripen till April and May, so that the 
time of operating should bo intermediate between the fruit 
harvest and the blosoming, and will be at different periods of 
the year for different fruit trees. 

The method of manuring is thus given by Head Gardener, 
and should he followed exactly :— 

“1, Loosen carefully and draw down the fow inches of top 
soil that cover the fruit fibre space (Fig. 1). Then dress lib- 
erally with good solid manure, not old weather-beaten stuff with 
but little nourishment in it, 

“9. Put the top soil previously drawn down, mixed with a 
spadeful or so of fresh or moderately fresh lime, on the manure. 
The. treo will then be well nourished for the winter mouths and 
prepared for spring blooming.” 

As regards blights, Head Gardener recommends quick-limo 
wash applied with a brush to the stems and large branches of 
fruit trees every third year or so, but he very rightly points out 
that many supposed cases of blight are due to the exhaystion of 
the treo in throwing ont masses of bloom, when a proper supply 
of food, in the form of manure, has nat heen given, so that star~ 
vation, and not blight or frost is asa rule the cause of the 
failure. 

As soon therefore as Head Gardener’s trees showed for bloom, 
pails of diluted liquid manure were given occasionally, as long 
as the blooming process lasted, and after the fruit had set, 
the trees were supplied onoo a woek with thie liquid, this extra 
feeding enlarging the fruit, improving its flavour, and enabling 
the trees to crop heavily without exhaustion. 

Tho manures used were :— 

1st. Drainings of the stable and cow-house, which should 
have pucka floors properly drained into a reservoir, so that none 
of this valuable manure may be lost, 
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2nd. Frosh solid manure of any kind well mixed with water. 

3rd. Guano ; a few handfuls of this, well stirred up, in a 
pailfnl of water, is highly nutritious and easily managed. As 
regards the labour of manuring, it was found that one man 
could attend to all Head Gardener’s trees in about two hours. 

Tn India, if solid bath-room refuse be placed in trenches, and 
liquid refuse in large gharas for 6 months, with the addition of 
a few handfuls of lime, it may be readily used for fruit culture, 
and without any unpleasant odour arising. ‘The sweoper will 
of course supply the manure after the mali has trenched the 
plants with a small fork so as to avoid injuring the feeding 
roots. 

Head Gardener states that—* under this culture, the trees soon 
covered themselves with fruit spurs and buda, which in spring 
threw out masses of bloom, and which, later on in the summer 
and autumn, yiolded masses of fruit ;’and also, so vigorous did 
tho trees become, that they often bloomed a second, and even a 
third time, and fruit has ripened in favourable years from the 
second. blooming. 

“All fresh shoots, as the season advanced, were rigorously 
nipped off, leaving only a sulficiency to fill up gaps or for the 
gradual extension of the tree, and all leaves covering the fruit 
were unfuilingly removed.” 

Regarding strawberries, which grow very fairly in all Indian 
districts at the foot of the Himalayas, the following remarks are 
very useful :-— 


«The strawberry plant is one that goos greatly to root and leaf in 
the soft friable soil of the garden, and bears but poorly in conse- 
quence. “This plant cannot, like a'tree, be root-pruned, and a most 
dhesesefal method of treating it was the following, vie.:—In a dry 
time, tramp the plot of ground intended for the strawberry bed aa 
hard, if possible, as a beaten road, 

« For (1) aoil so hardened checks excess in root growth. 

&(@), It retains moisture much longer than loose soil does, an im- 
portant consideration this for the strawberry plant, whose groat 
natural want is water in abundance, 

(3), Weeds grow both small and slowly in hard gronnd, and there- 
fore can ha more easily kept well under, Next, line out the well- 
tramped groand in rows 2 fect apart, and in these dig ont moder~ 
ate-sized holes also 2 feet apart from ench other. Then half fill 
these holes with good manure, and next put into each one of them 
three young strawberry plants (as far apart from each other as the 
Timited space will permit) to form a clump, This done, finish plant- 
ing with the soil previonsly dug out, mixed with a little lime, The 
only ground required to be occasionally stirred (a long-handled spud 
heing the best tuol for the purpose) is that within two or three inches 
immediately round each clamp, as by eo doing roots gain air, and 
lignid manure is better absorbed. Then, before winter seta in, say, 
early in November, put pata of manure over the said clumps, leaving 
the hard ground round them perfectly bare, This protects the plants 
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from frost, concentrates food where necded, and stops much indis- 
criminate ‘waste of manure. ‘hen in spring give the plants some 
good lignid now and then (say once a week) until the fruit seta, 
‘The reauit will be fruit rich in colonr, fine in flavour, and great in 
abundance. By this method of cultivation, strawberry planta throw 
ont large numbers of unusually fine runnots, which must be nipped 
off as soon as they appear, to prevent the plants from exhausting 
themselves, except, of course, those required for purposes of pro- 
pagation.” 

Head Gardener gives several instances in which, by his treat 
ment, old and non-bearing orchards were made to yield as well 
as his own, and lest cavillers might say that his trees were 
Tocated in some warm, well-sheltered, good climatic spot, he 
tells us that his land is in the very heart of the Bala mountains, 
where tho weather is the reverse of picked, so much so that 
people thought it ton precarious for the growth of fruit. 

A remark of Head Gardener’s regarding blight must be re- 
corded, it is that “perfectly healthy vegetation growa too fast 
and exhales strong natural essences which render it an unfittin, 
abode for a pest that only thrives by stagnation and decay ; and 
that blight only fastens on a plant which has been weakened by 
being deprived of some great natural want or other.” We should 
say that blight is induced by the decomposition of the sap duo 
to the excessive formation of certain chemical ferments in the 
languishing plant. Tho theory of the exhalation of strong na- 
tural essences cannot be supported for a moment. 

Head Gardener gives a useful plan for growing potatoes hy 
placing the sets in rows upon the surfaco of the ground, and 
after seattering a little lime over them, covering them first with 
manure, and then earthing them over with soil. ‘Thay aro 
dressed with liquid manure after a few weeks, and Hoad’ Gar- 
denor inaintains that by this method, the tubers aro proper! 
nourished and protected from excossive moisture of the “oll 
which is the usual cause of potato disease. 

Head Gardener denies, but in this facts and science do not 
agree with him, that too much manure ean be possibly given, 
as instead of gorging themselves with over abundant food, as 
some aninals do, plants only take what is actually required 
for Uwir immediate wants, fa order to avoid waste of manure, 
he advocates that the household slops should be poured on to 
tho manure heap, and that half a forkful of solid manure mixed 
up with water in a pail und well stirred should be used. 

Rogarding branch pruning Head Gardener says :— 

Tho following syatem of branch proning has been found by Head 
Gardener to be very easy to do, and very effective when done : 

“1, Clear away all dead or diseased wood ahout the tree. 

“2. Prone or saw off all large and superabundant branch-wood, as 
each branch ought to have full play for itself without being rubbed 
against, and so damaged by another. 

“8, Bo prane that branches balance well with each other—for then 
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Fig. 1. 


Branch with superabundant new shoots, 


* Tig. 4 


Branch with new shoots left for the swtension 
Branch with auperabundant new shoots. the tres pruned down to & or 10 buds. 
pruned down to one or two buds. 
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a tree grows gracefully, blooms uniformly, bears better, and is always 
an object pleasant to the sight. 

«4, Prune a standard go that it bo, as nearly aa possible, hollow in 
its centre. Sun and air can then penetrate its foliage, and thorough- 
ly ripen its froit, Besides, the centre wood very seldom bears, and is, 
therefore, waste, (Wig, 2). 

“5, Prune away all last year’s superabundant now shoots (Fig. 8) 
—not level with their branch-wood—but so that ono or two eyes or 
bude be left on them, because these eyes or buds will by-and-hye throw 
out fruit spurs, which, of conrse, will greatly inerease the crop. New 
wood shoots left for the gradual extension of the tree prune or stop 
down to eight or ten eyes. (Fig. 4). 

« Now the stopping or praning down forces branches to throw out ad- 
ditional fruit spurs, so that in time a tree becomes literally covered with 
them, Fruit then follows in great abundance, Prone espaliers and 
all kinds of fruit trees so that their branch-wood, after the operation, 
appears to the cyo rather thin than not, as over much Wood meaus 
always but very little fruit.” 

As we have said hefore, Head Gardener’s theory about fruit 
fibres is quite fanciful, and the diagrams with which the pamphlet 
closes are misleading, but we owe him our best thanks for 
publishing the little handbook which gives the rosults of his ex- 
perience, and the practical advieo in which can be followed with 
the best results. 

‘We may note here that Mr, Ollenbach of Dehra Dun has 
grown oranges and grapes according to the same system for 
several years, and that thero were 600 oranges last year on 
quito 2 small treo in his garden, 


RHEEA FIBRE AND JTS PREPARATION. 


Mucu useful information on the subject of Rheea fibre is to be 
found in a lecture by Dr. Forbes Watson before the Society 
of Aris, recently published by tho General Fibre Company 
Limited of London. The rheea plant (Boehmeria nivea) and 
its varieties are common throughout India, and contain a fibre 
which, when properly prepared, ix of mnch coinmercial value. 
To separate the bark from the fibre which underlies it, is the 

roat difficulty which has hitherto impeded its use. But -this 
Haloulty appears to have becn overcome in a machine invented 
by Mr. H.C. Smith. The machine is of novel principle, one- 
half of it being, so to speak, water. Ib consists essentially of 
a cylinder provided with projecting ribs, which revolves at high 
speed before a feeding table. Below the eylinder and at an 
angle of about 45° a strong flat jet of water ix made to pass, in 
such a way that when the fibre-bearing stalks are fed in at the side 
the beaters catch and break them up into small pieces, and the 
jet of water coming from below mects the fibres and beats them 
‘clean. ‘The result is that not only is the fibre cleared of its gum, 
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but there is little or no waste, and whet little there is can be 
made use of in various ways. The fibre so prepared is very clean 
and of excellent quality, A sample rope made of it was declared 
by experts to be 7-4 per cent. stronger, and 4 per cent, lighter, 
than similar rope waade of Manilla hemp. The Smith machine 
not only cleans rheea fibre thoroughly and economically, but 
is equally effective with fibre plants of all sizes. Leaves and 
stalks are taken up and operated on without any special adjust- 
mont whatever, the character of the action being exceedingly 
simple and effective. The machine too is easily worked, and 
one horse-power is sufficient for a machine of moderate size. The 

uantity of water required is about 400 gallons an hour, but 
the same water can to used three or four times over, and tho 
refuse water, containing, as it does, the constituents of the plant 
operated on in the machine, is of great value for irrigating the 
plant during its growth. It is estimated that a pair of the 
machines will turn out from 150 to 250 pounds of prepared 
fibre in a day ; and it appears probable that rheea fibre may be 
sold in the market at £30 or £35 a ton, the present price heing 
about £50 a ton, Rheea when carefully cultivated yields about 
250 lbs. an acre from each crop, and as it may bo cropped four 
times in tho year, the yearly outturn is about 1,000 lbs. per acre. 
Dr. Watson is of opinion that the plant should be cut when 
about 4 feet high, the fibre at that stage of growth being of 
better quality than cither before or after. 

Rheea fibre is said to be adaptable to various uses. It is a 
good substitute for flax, and even for wools, especially mohair, 
and the so-called lustre wools. It can also be prepared so as 
closely to imitate silk. 


J)). Nores, Queries AND Parracts. 


THE ASIATIC ELEPHANT IN FREEDOM AND 
CAPTIVITY. 


(Concluded from page 38). 
Discussion, 


Mr. A. D. Bartlett said he had had many years’ experience of 
elephants, but only amongst those in captivity, He had had to 
do with probably the largest one ever seen in Europe, viz. 
Jumbo. When he came to the Zoological Gardens he was 
about 4 feet high, and weighed 700 Ibs. ; aé first he was tronble- 
some, but after a very shart time hecame perfectly manageable, 
and grew very rapidly. This was to be attributed to his good 
living, and his constant bath in warm weather ; in seventeen 
years he had grown from 4 feet to 11 feet in height. During 
the last fow years of his stay he began to display, during a 
certain period of the year, a very troublesome disposition, and 
terrified every one who came near him, except his keeper, 
Scott, who had extraordinary control over him. Scott was 
@ very curious man himself, and it was with the greatest dif- 
ficulty he could be induced to allow another man to assist him 
in the management of the huge animal. But it was feared 
that on some occasion, if Scott fell ill, or were injured by the 
elephant, he would be entirely unmanageable, for no other man 
dared go near him in his house, though when out at exercise 
he was perfectly quiet. At night, however, he used to tear 
about, and almost shake the house down, and heeame such a 
source of trouble that the Council decided to part with him. 
He was glad to say that he had recently heard from Mr. Barnum 
that Jumbo had increased one ton in weight, and was the father 
of two little infants, and believed it was Mr. Barnum’s intention 
to send over here a female elephant which was expected to give 
birth to another descendant of Jumbo’s in November noxt, 

Admiral Ryder asked if Mr, Sanderson could give any in- 
formation with regurd to the worship of elephants in Siam, 

Mr. Wedderburn Maxwell was very glad to hear that the cruel 
system of taking elephants in pits was condemned, and hoped 
it would be put an end to throughout India. Having lived in a 
district adjoining the scene of Mr. Sanderson’s oporations, he 
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could confirm all he had said, and thanked him for tho very 
graphic and accurate description he had given of the mode of 
capture. 

ir. Garson asked if some further information could be given 
as to the length and weight of the tusks, 

Mr. Martin Wood vid Mr, Sanderson had assured them that 
the number of elephants in India was not likely to decrease ; 
but they all knew that in Africa the animal was being merciless- 
ly destroxed, and he should like to ask if any means could be 
suggested by which the pitiless warfare against this noble beast 
could be checked, 

Mr. Christy said this last point was of great importance. He 
frequently had inquiries from Africa whether it was possible to 
organise 1 body of retired officers, or others, who would go to 
Africa and assist tho planters and Europeans there in devising 
soine means of capturing and taming elephants. They had even 
gone so far as to authorise the purchase of somo Indian ele- 

hants for the purpose, if necessary, but up to tho present he 
Fad not heard cf any practical measures being taken, though 
the matter had been much discussed in the Field and other 


apers, 
P Mb  Klenck was sorry to hear that there was so much sacrifice 
of human life in the cupluring of elephants. He would also 
emphasise the remark of a speaker with regard to the cruelty of 
catching elephants in pitfalls, 

Mr. Androw Cassels thought most persons present were afraid 
to expose their ignorance on this subject, by making any re- 
marks in the presence of two such authorities as the Chairman 
and Mr. Sanderson ; but he must say that one of his illusions 
had been removed that evening, for up to then he had always 
looked upon the clephant as a very sagacions animal, 

The Chairman said this was a subject on which he could talk 
for a long time, though he certainly could not claim to be an 
authority, and knew very little compared to Mr. Sanderson. 
As he had listened to tle graphie deseription of tho elephants 
rushing through the primeval forests in the sub-Himalayan 
districts, he could not help his thoughts reverting from those 
regions to the valley of the Thames in the time long past, when 
the very ground upon which they were then met was the habitat 
of clophanis far largor than any of those whose dimensions Mr. 
Sanderson very rightly expressed such doubts about. Most 
people knew that the ‘Thames valley was, at one time, the 
habitation of probably two. species of elephants, whose rernuins 
were constantly dug up in the marshes. Only so recently as 
1846, one of those enormous creatures, the Elephax primigenius, 
which was by some supposed to be the aneester of the modern 
elephant, was turned up in Siberia, by the action of the water, 
in a good state of preservation. Ho was 13 feet in hoight and 
15 fect in length, with enormous tusks, and covered with'a long 
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coating of hair, with a thick matting of woo] underneath; 
showing him to be adapted to a cold climate. The African and 
Indian elephants were the only remaining examples of a great 
yace which had passed away, though the remains of eight or ten 
different forms were still occasionally found in certain parts of 
Tndia, showing clearly marked resemblances to the present type. 
‘A quesition had been asked about the African elephant and its 
capabilities of domestication, and if anything could be done to 
stop its wholesale destruction. It would be very difficult to 
suggest anything in that direction ; but he might say that, some 
years ago, the idea did occur to him and others that these 
Animals ‘might be caught and utilised, and ho suggested then 
that Mr. Sanderson should be asked to go from India with a 
select numbor of men trained by himself in elephant catching, 
iuking a certain number of clephants with them, and there set up 
an clephant catching establishment. Had that been done, be 
felt convinced that fone ere this thera would have been a num- 
ber of useful working elephants in Africa. The African elophant 
was just as capable of being tamed and trained as the Indian, 
though there were certain differences between them which 
might be of some practical importanco. For instance, he did 
not know how a mahout could sit on the neck of an African 
elephant, on account of the immense size of its ears, but thero 
might be other moans of driving it. It was quite ascertained, 
however, that tho African elephant was as docile, intelligent, 
and as capable of doing good work as the Indian, and there was 
no reason why ho should not be utilised in tho same way. 
There was very little doubt that the elephants mentioned in the 
classic anthors, as being employed in the Punic and other wars 
of Hannibal, and thoso shiughtered in the amphitheatres at 
Rome, were of the African species, as was shown by models 
and drawings, though these were not always perhaps perfectly 
reliable in details, such as in the size of the cars and shape of 
tho cranium. He hoped the suggestion made, some years ago, 
by Mr. Sclater and others, as well as by himself, would even- 
tually bear fruit, Certainly such a schemo could be placed in 
no better hands than those of Mr. Sanderson, for there was no 
one living who knew more about elephants ; and, if a mission of 
this kind were entrusted to him, within a few years ho felt sure 
ho would produce as good a stud of elephants in Africa as could 
he got in India. He did not know that ho should agree with 
him in all he said, but where he did not, he should defer to his 
opinion, He confessed he put the animal’s intelligence some- 
what higher than Mr. Sanderson did, but perhaps this was 
because My. Sanderson had seen them more in the wild state, 
and might not have seen so much of their after training ; but he 
had certainly seen from time to time instances of intelligence 
which went beyond what Mr. Sanderson had described. If the 
elephant fell short of the intelligence of the dog, it certainly 
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came very near to it, and he could not call the elephant a stupid 
animal. “Hoe should have liked to know something more about 
the growth of the animal, and whon it attained full maturity. 
He did not think this was yet known and appreciated in India, 
and he believed that if the mukhna, now in the Foclogieal Gardens, 
or his female companion, were presented to an ordinary mahout, 
he would put their ages considerably beyond 15 or 16, which 
was the undoubted age, because their birthdays were known. 
He had known them for many years, having come over in the 
same ship with them in 1876, when they were quite small ; but 
they were now both over 8 feet, and in India such a sized ele- 
phant would generally be put down as 20 or 25. He had a 
certain amount of experience of these animals, from having 
kept them, known them well, and been known by them, The last 
elephant he had was a very good ono, staunch, faithful, unin 
timidated in the presence of tigers or any other wild animal, 
and was about 80 years old, or possibly a little more, when he 
lost her, with other property, at the time of the mutiny. 
Several yours afterwards, when he returned to India, he hap- 

med to go up into Oudh, and in making a journey, part of it 
Ina to be accomplished on elephants. When he got out of his 
carriage to mount the elephant she Tecognised him immediately, 
hefore he recognised her, and he thought that certainly showed 
a greater amount of intelligence than could be expected from a 
stupid animal, Another important question was, how to tell 
the age of an elephant. By looking in his mouth you could tell 
approximately, but probably not within three or four years. 
Mr. Sanderson had mentioned an important fact, which was not 
yet generally acknowledged, that the tusks of an elephant, which 
did not represent canine teeth, but incisors, were not deciduous, 
but came once for all, and remained. Comparative anatomists 
said that these teeth had a deciduous form at first, that they 
grow for a year or a year and a-half, and were then shed and 
replaced by the permanent tusks. Mr. Sanderson said this was 
not 80, and though this had yet to be verified, ho (the Chairman) 
thought he might be right. “That there was a deciduous tooth 
which was followed by the permanent one he had no doubt, but 
apparently it_was not shed, but absorbed, which would explain 
tho mattor. If they looked into a largo clephant’s mouth they 
would see two enormous teeth, double teeth, but not generally 
more than two, and if they looked inte the mouth of one of the 
elephants in the Gardens now, they would probably see in front 
of one the fragments of another double tooth. The fact was 
that the elephant had six molar teeth on each side in the lower 
jaw, three of which represented tho deciduous, and throo the 
permanent teeth ; one grew behind the other, and pushed it 
forward. The first three were lost in tho first nine years. At 
about the 20th to 25th year the fourth tooth was lost, and for 
the rest of its life the animal depended on the two last. _Know- 
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ing this, you might, up to @ certain period, estimate approxi- 
mately the age. Again the mahouts said they could tell the ago 
of an elephant partly by the general appearance, but what they 
depended most upon was a fold in the upper part of the ear ; 
however he doubted if they were not frequently out some years, 
Then there were questions as to the kind and amount of food 
the animal required, and the best means of keeping it in health. 
Te was laid down in tha commissariat of India that, for an 
elephant at sea, there was required daily 150 Ibs. of hay, 20 Ibs. 
to 30 lbs, of flour, a certain amount of rice, 4 02. to 6 02, of salt, 
and 30 or 40 pails of water. The amount consumed by Jumbo 
was a truss and a-half of hay, two of straw, 2 lbs. of rico, 1 
bushel of bran, 1 peck of oats, 7 Ibs. of biscuit, grass or green 
food as much as he could get, and 10 pails of water, so that an 
elephant was a costly animal to keep. Yot be remembered the 
time when you could keep onc in India, Snclading the mahout 
and grass cutter, for 30 or 40 Rupees a month. It would egst 
more than twice as much now, As to tho value of elephants, 
their price was perfectly arbitrary and conventional, You 
might pay almost any sum for a good tusker or even a good 
mukhna, which was a male with very small tusks like those of a 
female. If they wanted to seo fine specimens of well formed 
elephants, they could not do better than examine those in the 
Zoologica) Gardens, both of which had been carefully selected 
by men of extremely good judgmont and knowledge of the 
animal. The larger, though the younger one, was a perfectly 
beautiful elephant, and was selected, especially by the late Jung 
Bahadur, ‘who was a great lover of clephants ; on the table was 
a picture of a very fine tusker which belonged to him, and was 
considered the finest in India. With regard to ivory and the 
sizo of tusks, he had copied some figures on the subject, stating 
that some African tusks weighed 100 lbs. each, and one pair 
weighed 325 Ibs. It was also stated that the best ivory came 
from Siam, though why that should be better than the Indian he 
did not know, as it was the same species. The ivory of the 
mammoth was even yet exported in tons from Siberia, but whe- 
ther after being exposed for so many centuries to the weather 
and water it was of as good quality as the modern ivory, he 
could not say. Ho conclude by proposing a vote af thanks to 
Mr. Sanderson, which was carried unanimously. 

Mr. Sanderson, in reply, said he could not give any inform- 
ation about the alleged elephant worship in Sam, for he knew 
nothing about it. As to the use of pitfalls, he had intended to 
make it clear that the Government had prohibited them all over 
India, and though they were still in use in some of the native 
territories, yet even from these they had had inquiries as to the 
more advantageous method of catching olephanis, and some of 
these Native States had expressed their desire to abolish this 
barbarous system. With regard to the length of tusks, he had 
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himself seen a pair from the Garo hilly, in Assam, obtained 
in 1879, which measured 8 feet 9 inches in length, and he had no 
doubt they were still in the possession of Lord Lytton, who was 
then Governor-General. They weighed 168 lbs. Sir Victor 
Brooke, in Mysore, shot un’ elephant, one of whose tusks 
was 8 feet in length, and weighed 90 Ibs. As to discouraging 
the slaughter of African elephants, he feared that nothing short 
of giving up the use of ivory would bring it about; for as 
long as the native traders could sell the ivory they would 
destory the elephants. With regard to the sacrifice of human 
life in’ elephant hunting, everything was done to prevent it ; but 
it must be remembered that risk of life was unavoidable in 
fishing, and indeed in almost all industrial pursuits, Unless the 
elephant was left alone altogether, there must be some danger, 
but every possible precaution wes taken to prevent loss of life, 
With regard to elephant catching in Africa, Sir Joseph Fayrer 
eemmunicated with him on the subject some four or five years 
ago, and submitted a plan to him.” He then suggested that it 
would be well to send a few Indian elephants over first, to seo 
if they would stand the tsetze fly, because some Indian buffaloea 
which Dr, Livingstone took there were killed within about ten 
days’ march from the coast. Subsequently four elephants were 
shipped from Bombay, and landed at anzibar 3 they were 
under the care of Mr. Carter and another gentleman ; but 
unfortunately, after a few days, they quarrelled with the Indian 
attendants, who left, and ho did not know how they got on, 
There were accounts sent that they were not at all affected by 
tho fly, and did very well for some weeks or months ; then one 
or two of them died, and subsequently the expedition was ent 
up. My. Carter and the other gentleman were (ted, and what 
Lecame of the elephants, he did not know. As regards riding 
African clephants, he had three about 7 feet high in the Dacca 
establishment for two years, with the object of testing them by 
the side of the Indian elephants, and they were found to be 
docile, but more stubborn, He had heard the samo character 
of them from the keepers of menageries in England. The mon 
set upon their shoulders, and pat their fect behind the ears + 
if necessary, a pad could be arranged to be kept behind the 
elephant’s ears, to take off the pressure on the rider’s legs. It 
would be a very good thing if the African elephant could be 
subjugated, because ono would carry as much load as 30 or 40 
orters, and half the difficulty of African exploration arose from 
laving to take so many, the greater part of whom wero carry- 
ing goods to be given to themselves and their fellows as wages. 
Three elephants would be sufficiont for any expedition, and this 
would, no doubt, be the best means of opening up Central 
Africa. Unless, however, it was decided to settle in the country 
for some years, he did not see how elephant catching was to be 
established ; the negroes were perfect savages, who regarded an 
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elephant simply as so much meat ; and so long as the African 
slave hunters had more profitable employment in their own line, 
they would not take to elephant catching. It would, therefore, 
require a permanent establishment. He had made many experi- 
ments on the quantity of food an elephant would consume, 
having kept as many as ten for a month on a stone platform, 
where everything they had was carefully weighed. They would 
eat from 650 to 800 Ibs. of green fodder in eighteen hours, and 
the rest of the time they had been out in the Jungle getting it, 
during which time théy got a picking also, With regard to 
*“ their age, the skin of the ear waa much relied on by the natives, 
but it was not always satisfactory, and required to be taken in 
conjunction with other things. As to the deciduous teeth, no 
doubt Sir Joseph Fayrer was perfectly accurate, and he was satise 
fied that they did not shed their tusks, He believed Mr. 
Corse originated the idea ; whether any elephant ever did so he 
was not prepared to say, but to test the fact, he had, in & 
large number of instances, had a file mark put upon the tusk 
the moment it came through, but although he watched them 
carefully, he had nover known a tusk drop, nor was the idea 
entertained by anyone in India who was connected with 
elephants. Mr. ‘egetmeier, however, and other naturalists, 
judging from the skull, asserted that he was wrong, and that 
elephants had milk teeth, ‘This was no doubt correct, but 
they were absorbed in the gum.—Journal of’ the Society of Arts. 


Fiowens out or srason.—The untimely flowering of trees and 
shrubs, like the ocourrence of tho extraordinary gooscberry, 
is a subject which crops up at such regular intervals as al- 
most to belie the epithet applied to it. Nevertheless, tho very 
frequency of the comment is an indication that the matter is ill 
understood, 

The ordinary time-vate for the production of new cells, new 
leavos, new flowers, and so on, varies as wo sea within wide 
limits, Equally obviously those limitations are imposed by the 
conjoint effects of inheritance and of external conditions, such 
as climate or food, or both. Au annual plant rushes through 
its life in hot haste as it were: save and except in tho aceds of 
such plants thero is comparatively little building up or maturin 
of new tissues to be done, and proportionately sul Jose stores a} 
potential food to be accumulated. If, on the one hand, the 
requirements of such plants are less than in the caso of perenni- 
als, their exigencies are, on the other hand, more pressing, 
What they take from the soil, or atmosphere, what power they 
derive from solar light and heat, must be got quickly or not at 
all, One illustration of this is afforded by the paucity of amtal 
species in the Arctic regions or at high altitudes, Neither heat 
nor light is absolutely deficient in such situations, but the length 
of time during which they are available is too short to allow 
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annuals to profit by a sufficiently large aggregate to enable 
them to mature their seeds. Before they can accomplish their 
purpose, they are overtaken by frost and their activity is put a 
stop to. The energy of perennials, it is true, may be checked 
in the same manner, but they have been enabled, before the ovil 
day arrived, to lay up stores of nutriment. available for use when 
the increasing heat and light of tho following year shall once 
more quicken their activity. The work to he done is spread 
over two or more seasons instead of one, and the chances of 
success are thus correspondingly enhaneed. But if we supposo 
the conditions to be uniformly and continuously favourable, the 
abrupt cessation of growth will no longer be manifest, the an- 
nual will cease to be an annual, the perennial will not die down 
in winter, the growing points of the buds will not incase them- 
selves in scales, vegetation will be continuous. Such halcyon 
conditions find their noarest realisation in moist equatorial 
climates like that of the Malay peninsula and adjacent islands. 
But even thero the realisation is not perfect. Something hap- 
pens to disturl the balance ; and even if the conditions are 
generally uniform thore is always the idiosynerasy of individual 
plants to form a disturbing factor, Again, such conditions, 
though favourable to the continuance of vegetation, are less 
propitious to the establishment: of fructification. The formation 
of stem, leaf, flower, even of fruit, is one thing, the maturation 
of the seed and of the embryo-plant within it is another ; and 
the conditions propitious to either are correspondingly different. 
The ripe sced makes in proportion larger demands on the plastic 
matters formed as a result of metabolism, and has almost in- 
variably the same composition according to its species, but this 
cannot be said with equal truth of any other part of the plant 
Again, the conditions for growth, that is, mere increase in 
bulk, are different, in degree at least, from those which favour 
progressive development or metamorphosis. Speaking in gane- 
ral terms, it may bo said that vegetation approaches its end 
where fructification shows signs of commencement, There is 
indeed no fixed line of demarcation to be drawn, but while 
morphologically there aro graditions and intermediate forms, 
Physiologically thero are also transitions, and periods of in 
stability, It is easy to understand how this happens, and how 
it is the diver mess are not greater. These matters indeed 
partake so much of the nature of truisms, that some apology 
might almost bo needed for insisting on them, were il nul Uist 
they are absolutely essential for the due comprehension of the 
phenomena of untimely blooming. 
__ It is also desirable to draw attention to the fact that there 
is naturally a wide range in tho period during which vital 
activity manifests itself even in individuals of the same species, 
and as those individuals vary in colour, stature, &c., even when 
derived from the same stock, so others may vary in their “time- 
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rates.” This is specially noticeable in the case of the horse- 
chestnut, and is perhaps more often manifest in the form of 
precocious development in spring than in that of tardy growth 
in autumn, In miost casos the plant has to attain a certain age 
before it produces flowers, but occasionally we find individuals 
so precocious that they are scarce out of the seed before thoy 
burst into flower. A’ cocoa-nut has thus been seen in flower 
while the husk of the fruit was still attached to it. Gardeners, 
according to their requirements, have freely availed themselves 
of theso individual difforences by solecting for perpetuation late 
or early varieties. The wholo subject of the “chronometry of 
life,” it may hore be mentioned, formed the text of a valuablo 
lecture by Sir James Paget, at tho Royal Institution, many 
years ago. 

Cases of unseasonablo blossoming may be ranged under three 
heads, according as growth and development are: (1) prolong- 
ed beyond the ordinary time; (2) premature or manifested 
aforetime; (3) renewed after a short interval of arrest. Cato- 
gories (2) and (3) differ in detail rather than in essence, as 
will be explained further on, 

Taking the cases of continuous or prolonged growth first, it 
ja easy to see that many of them are due to a continuance of 
favourable conditions. A long spell of summer without exces- 
sive heat or drought will insure a longer period of blooming ; 
flower will succeed to flower so long as the weather and the 
natural changes in tho tissues of the plant, according to age, 
are held in abeyance, How small are the exigencies of some 
plants in these matters may be illustrated by the fact Unat there 
aro few days in the year when a daisy or a whito deadnettle 
may not be found in bloom, at least in the southern half of 
England. It is necessary, however, to introduce somo qualifica- 
tion, because one has only to look into one’s garden to see that 
in spite of apparently favourable conditions many plants are not 
to be induced to continue blooming. Although in duration 
poronnial, in the matter of flowering they behavo as annuals, 

omothing in their organization forbids the prolongation of the 
blooming period. That this is so is at least rendered highly 
probable by the circumstance that the same reticence is exhibit- 
ed under cultivation. As an illustration of an opposite charac~ 
ter, may be mentioned the prolongation of the blooming period 
even under relatively adverse circumstances which has been 
brought about by the art and selection exercised by the garden- 
er, ‘Tako roses, for instance, only one of many that might be 
cited. Our fathers had to be content with what we now call 
summer roses, roses of great beauty and exquisite fragrance, 
but which they must have wept to see “haste away so soon.” 
Now-a-days, the case is very different, there is a whole legion of 
so-called “hybrid perpetuals” markod in the catalogues of the 
nurserymen as H. By their agency a second crop of roses 
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is assured, while some will continue in favourable seasons to 
expand their blooms in succession up ta Christmas. This 
prolongation of the flowering season has been brought about by 
combining by means of hybridisation the robust qualities of 
Enropean roses with the continuous blooming tendencies of the 
Indian rose. Many varieties of pear, the common laburnum, 
the Wistaria, Weigela, the hybrid Berberis stenophylla, some 
rhododendrons, currants (Hibes), exhibit this phenomenon, the 
flowers being produced on the ends of more or less prolonged 
shoots, ay strawberries under like circumstances produce their 
flowers on the ends of the ‘‘ramners” of the year. 

‘The premature development of flowers in autumn has a better 
title to he called unseasonable, because the phenomenon is 
really due to the nnfolding of fowerg which, under ordinary 
cirenmstances, would remain passive till the following spring. 
There is not, as in the former case, a new formation or a con~ 
tinuous growth, but merely what the French appropriately call 
Aeuraison anticipée, And’ hero for a moment it may be allow~ 
able to eal] attention to an essay of Linnmus entitled Prolepsia 
Plantarum, little read now-a-days, although based on facts, and 
containing much that is still worthy of consideration. For him 
a flower was a shoot with lateral owtgrowths, a morphological 
conception that would still satisfy a German transcendentalist. 
But, Hecther, this shoot and its outgrowths were supposed to 
represent the outcome of six ordinary years’ work contracted 
into one. A flower was, according ‘ta thie theory, a shoot in 
which the differentiation of parts instead of being spread over 
aix years was hurried on and completed within one season. 
For Linnwns leaves represented the work of one year, bracts 
that of the following one, sepals of the third, petals of the 
fourth, stamens of the fifth, and the piatil that of the sixth year. 
‘Tt is not necessary to discuss the morphological aspects of this 
theory, but it is relevant to our present purpose because it em- 
phasises the relation of leaf-shoot to flower—a relation enunciated 
zbout the same time, and independently one of the other, by Wolf 
and by Linnens, and thirty years before Goethe propounded a 
similar notion. Moreover, it brings into prominence not only 
the morphological relation of shoot and flower, but one manner 
in which the time of production of the shoot and of the flower 
respectively may be varied, a subject having an immediate bear~ 
ing on the question of unseasonable flowering. If, says Lin~ 
neus (prolepsis, § iii), “a shrub which has been grown in a pot, 
and has borne flower and fruit every year, he transferred to 
richer soil in a hot-house, it will produce for many years numer~ 
ous leafy shoots, but no fruit. From which it may be inferred 
that the leaves are produced from the same source whence the 
flowers previously sprang, and so in torn what now tends to 
form leaves would, by this agency of Nature, be converted into 
flower if the same tree were again placed ja a pot so as to 
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confine the roots ; hence gardeners desirous of obtaining a more 
plentiful crop of strawberries, cut the fine roots of the plants in 
Spring before thoy transplant them, in the hope that they will 
produce more abundant flowers and fruit.” Here we see the 
fame principle laid dowa as that upon which gardeners act 
when they wish to secure fower and fruit by cutting off the 
supplies, and thus making the plant, to a greater degree, de- 

endent on the elaborated reserve stored up in their tissues, 
This is effected by growing plants in small pots, root-pruning, 
transplanting, ringing, and other processes, all of which tend to 
diminish rootabsorption, and by disturbing tho balance be- 
tween it and other processes, to check vegetation, and in so far 
to promote the formation of flower. Charles Martins rolates 
the production on a very large scale of inflorescence on the 
‘Agave, in Algoria, as the direct consoquonco of the excision of 
the leafbuds by a troop of French cavalry, who hacked tho 
plants with their sabres as they passed, and thus, by preventing 
or checking growth in one direction, stimulated it in another, 
In like manner I have seen flowers produced on the “ suckers” 
of Ailanthus glandulosa when the plant was quite young, on the 
roots of Pyrus japonica, and on a sucker of Agave, as the result 
of injury, probably in all, certainly in some, of the instances. 

The frequent production of flawers out of season on newly 
transplanted trees is cecounted for in, like manner. But_many 
trees are flowering this autumn which have not been slashed. 
with sabres nor moved by more peaceful weapons. One such 
troo, a horse-chestnnt, I lately (September) saw, in which one 
limb, and one only, was full of young leaves and flowers, while 
the remaining limbs wero fast losing their foliage, ‘The reason 
for this partiul production of bloom I was not ablo to divine 5 
possibly it may have had some relation to injury to a certain 
portion of the root-system in more or less direct connection with 
the particular branch, but I have no evidence to offer in support 
of such a guoss, 

In speaking previously of one modification of unseasonable 
flowering dependent on activity protracted beyond the eusto- 
mary period, it was mentioned that the flower was in such in- 
stances developed at the ends of long slender shoots formed 
during the course of the summer. In such cases the shoot ends 
in a flower-bnd instead of a leaf-bud as is usually the case. The 
conditions are no longer favourable, for the extension of the 
shoot, and the energy of growth is diverted to tho production of 
flower. But in the laburnum, in many fruit-trees, such as the 
apple and pear, the fruits are normally horne on short thick 
branches culled by the gardeners “spurs.” Theso are ver 
interesting physiologically, 23 possessing intermediate transi- 
tional characteristics, such as those before alluded to, between 
vegetation and seed-production. In form, these spurs are short 
and thick, with very narrow interspaces between the leaves, and 


86 NOTHS, QUERIES AND EXTHACTS, 


they bear a cluster of buds which ultimately all develop into 
flowers, or in which the central and terminal one is a leat-bud. 
Internally these spurs are soft and spongy, with a great prepon- 
derance of cellular over fibro-vaseular or woody tissue. The 
cells are moreover filled with starch. We have evidently here 
got to do with store-places, analogous to that furnished by the 
tuber of the potato and other formations, in which food, or 
matter capable of conversion into food, is stored up for future 
use at the growing points ; in this case for the formation of 
fruit. Flowers are occasionally produced on these spurs out of 
due season : the flowor-bud destined for a following season bursts 
into activity this year, uflording an instance of a true jeuratson 
anticipée ; hut more often, according to my observations, when 
an untimely Hower is produced (especially in the apple), it is 
from the development of a flower in the central bud of the spur, 
which is usually a lea{-bud as above stated, In such a case, 
then, we have uot only an alteration in the character of the bud, 
but a change in the period of ita expausion. A converse illus- 
tration to that just given is afforded by a case recorded by Mr. 
Berkeley, in which @ bud of a walnut, which in the ordiuary: 
course of things should have produced a female inflorescence in 
the following spring, was developed in the autumn as a leafy 
shoot. 

Renewal of growth after temporary arrest, “recrudescence” 
as it is sometimes called, occurs normally in the pine-apple, 
Excomis, Metrosideros, and other plants, © Abnormally, 1 Tee 
met with it in Cytisus nigricans, the common wallfiower, Cino- 
thera, and many others. It hardly differs from tho first onte- 
gory mentioned in this note except in the fact that the new 
growth is the direct continuation of the old and not an entirely 
new lateral formation. It differs from the terminal bud of a 
“spur,” in that the latter is normal as to position oven if deve- 
Joped out of season, whereas in the class of cases now under 
consideration the aetivity of the growing point, which usually 
ceases with the development of the last flower, is exceptionally 
continued, 

One other circumstance deserves mention, and that is the 
rarity with which true fruit, or at least ripe seal, is produced 
asaresult of these untimely flowers. Some times, of course, 
ripa seed is produced ; a plum is before me as I write, the seed 
of which is as perfect, to all appearance, as that of the first crop 
could have been. But in the majority of the pears and apples 
which come under one's notice at this unseasonable period, tho 
fruit is there (in the popular sense), but the core, which is in a 
botanical sense the tru fruit, is absent, or, if present, the seeds 
it contains aro usually abortive. Botanical readers will readily 
see the morphological reason why, and. physiologists will recog- 
nise that in such cases the deviation from the ordinary course 
is not so grent as it appears upon the surface, and the action of 
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the “environment” is mot so potent as it appears to he at. 
firat sight. 

To sum up: these casos of unseasonable flowering appear to 
be due either to continuous growth and development, to re- 
newal of growth after a longer or shorter period of arrest, or to 
the development of a flower-bud in the place of a leaf-bud, 
What produces these changes? To this no more precise an- 
swer can be given than has already been afforded. Tho absolute 
nature of the change, structurally and morphologically, depends 
upon, the nature of the inducing canses, and varies accordingly ; 
the degree of change may depend simply on the increased oF 
prolonged intensity of action of ihe same causes which promote. 
natural growth,—Maxwait, T. Masruns.—Nature. 


THE DIFFERENT METHODS OF SEASONING TIMBER. 


By Wiruram Hanzowsn, Forester, Cahir Estate, Tipperary, 
Treland. 


Tw countries like our own, where the supply of wood is very 
limited, the preservation of timber calls for serious attention, 
and the importance of this subject is shown by the numerous 
experiments which have been made to determine which system 
of preservation is most efficacious. 
mitting the attacks of insects, the cause most contributin 
to the premature decay of timber is alternation of dryness and 
damp. ‘Cimber, when totally immersed in water, or imbedded 
in any uniform and homogeneous matrix, appears to he nearly 
indestructible. The piles of Old London Bridge, after being . 
snnk for 600 years in the bed of the Thames, were drawn out in 
a state of good preservation. Some deseriptions of timber are 
romarkably long-lived (if the term may be used) in a dry situa 
tion, from which arises the saying— 
“ Keep me wet or keop me dry, 
Ono thousand years good wood am I." 

Unfortunately for tho life of felled timber, especially when of 
Jarge dimensions, it is gencrally exposed to succozsive repetitions 
of dampness and dryness, ‘which speedily offect its destruction, if 
not protected in some artificial manner against theso influences. 
Tn. a fow forest trees, such as teak, the wood is naturally pro- 
tected against decay by the presence of an essential oil, 

The first means tried asa protective was painting the timber, 
hat in a short time this was found little better than useless, and 
nothing could be expected from an application so completely 
superficial. The least: shrinking of tho timber, a violent shock, 
an incision, or any one of numerous other causes, would be 
sufficient to produce a crack in the paint, and allow the ingress 
of the destroying agent. In reality, while the evil was at the 
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core, the attempted remedy did not penetrate beneath the surface. 
After the futility of paint as a preservative had been clearly 
shown, some one hit upon the idea of impregnating the wood 
with a mineral solution, whose properties would be an antidote 
to decay. In the first application of this idea, the timber was 
merely soaked in the tolation selected, but this operation was 
soon discovered ta he of little service. The protective fluid 
was either washed out hy the action of water to which it was 
subsequently oxposed, or it did not penetrate far enough into 
the wood to be of any real benefit, especially when the timber 
waa hard and of a close-grained texture. Under these cireum- 
stances it appeared necessary to force the preserving fluid into the 
pores of the wood by hydraulic pressure or other means known 
to engineers. 

Having got thus far, the question practically was—What is 
the best solution? This question brought out a number of 
patent remodios in the shape of chemical solutions, and the 

ublic were thus enabled to form an opinion which was hest. 
Balphate of zine, sulphate of copper, corrosive sublimate, sul- 

hate of iron, and creosote have heen applied. In fact, the latter 
fas succeedod so well that “creosoting ” has become a generic 
term applicable to tho preservation of timber. The creosoting 
process is most esteemed in Britain, while sulphato of copper 
(Boucherie’s process) bears a high reputation on the Continent 
of Enrope, 

Tn the various experiments conducted with the view of deter- 
mining the best solution, a length of time was necessarily 
occupied, otherwise the results would have been valueless for 
practical purposes. The number of years that havo clapsed sinco 
these trials were made, now enables us to form a pretty clear 
idea as to tho most successful process to adopt. Ne doubt in 
many instaneos creosoting and sulphate of copper have failed, 
but these are exceptional cases, which have probably been caus- 
ed by the process being imperfectly comploted, and it should he 
borne in mind that the variety of texture in different woods, and 
the nature of the ground in which they may_be laid, modify 
very considerably the result of the process. With sulphate of 
capper or any other substance it is essential that the injected 
fluid should displace the natural sap of the tree, that the an- 
tiseptic operation be applied to sound timber recently felled, and 
that it he subsequently permitted to dry in the open air, In 
1848, some timbers ‘which had beon duly impregnated with 
sulphate of copper were laid down in the ‘Ligne du Nord, France, 
near tho station of Cumpitgne, and when taken up a short time 
ago were found in a perfect state of preservation. Under the 
action of the saw they proved to hava an excess of hardness over 
non-preserved timbar of the same species, and neither their 
strongth nor elasticity was impaired to any appreciable extent. 

The chiet modes of decay in timber are known as wet rot and 


NOTRE, QURRIES AND EXTRACTS, 89 


dry rot, both of which are indirectly duo to the action of 
maisture—in the former by assisting the decomposition of the 
tissues of the wood, particularly the alburnum or sapwood, and 
in the latter by aiding the growth of certain cryptogama which 
obtain their nutriment from the substance of the wood. The 
reduction of tho natural moisture in the wood itself by proper 
seasoning, and the prevention of tho accors of external motsture, 
is to some oxtent accomplished by a coating of some impervious 
substance, such as tar. Paint sometimes prevents wet rot, but 
for the reasons noted above this is not always successful. The 
same means are generally supposed to destroy, or at least to 
retard dry rot, but with the same unsatisfactory results. There 
is this peculiarity, that an excess of moisture is unfavourable to 
the growth of fungus which feeds on the wood ; also, when the 
circumstances are favonrable, such as a moderate degree of 
moisture, which most woods possess in themselves, and tho ex- 
istence of a warm stagnant atmosphera, no mere coating of 
paint will prevent the mycelium of the’dry-rot fungus from 
penetrating to the interior of the wood. Once this gets effected, 
its destruction is rapid. 

Many opinions are given regarding the senson in which 
timber ought to be felled. Practically the question is settled. 
Tho period usually chosen for hardwood, with the exception uf 
oak, which is to be peeled, is trom October to March, and 
conifers all tha year round. Objections to felling timber during 
summer are based on the belief that the wood is full of sap. 
This, in our opinion, is an error, as in summer the sap Hes mora 
on the oniaide, inchiding the young bark, for the formation of 
the annual increment of timber, We subjoin a table giving 
the resnits of an experiment made in 1867, showing the amount 
of sap in timber at various seasons of the year :— 


Jannary, 340 Ibs. | Inly, ws 297 Ibs, 
February, 328 ,, | Angust, 4. 814g, 
March, 331 3, | September, ... 306 4, 
April, Bll 4, | October, 328 4, 
May, 319 4, | November, «. 381 4, 
Jone, ". 297 3, | December, ... 340 


Remarks.—In this experiment there were twenty-five pieces 
of timber of equal size cut each month and weighed. The 
figures show that in the months of November, December, and 
January there is most sap in the wood, as the blocks are heavi- 
est ; while in the months of Juno and July the weight of the 
blocks indicates little sap. This can be easily tested, and is 
worth trying. 

There is considerable loss in heavy timber when allowed to 
aplit and crack with the drought, and care ought always to be 
taken to prevent damago of this sort. One great cause of 
splitting is from allowing the timber to dry too rapidly, In 

x 


90 NOTES, QUERIES AND EXTRACTS, 


somo parts of England the standing oak is peeled, and after it 
has stood for some time is cut down under the impression that 
it is a saving to the wood. This may be the means of prevent- 
ing cracks, but it involves unnecessary expense. Splitting of 
wood necessarily oceurs where the shrinkage is not uniform 
throughout, and as the heartwood contains less moisture than 
the sapwood, the latter shrinks more rapidly. Hardwoods con- 
tain about 40 and conifers 45 per cent. of moisture. 

There are two methods employed for seasoning timber—the 
natural and the artificial, The natural, as with everything else, 
is the simplest, if not the best, being to allow the sap to evapo 
rato of its own accord, ‘The natural can be assisted by carting 
the timber as soon as felled into sheds, and having it cut into 
logs and stored within shelter for eight or ten months ; after 
which it should be sawn into planks, Great earc should be 
taken not to allow the planks to lie too close when ricked, but to 
have a passage of air freely circulating through them. The 
artificial syste consists of the application of heat or Hguid. 
One plan is to place the timber in a tank having an air-pump 
attached, which is supposed to draw the fluid from the interior 
of the timber. To inereaso the tendency of the sap outwards, 
a higher temperature than that of the atmosphero may be applied 
with less risk of rending. By this process the timber can 
seasoned in a few weeks. Of course there is considerable extra 
expense incurred, as an engine is required to work the pump, 
and it frequently happens that the wood is imperfectly dried. 
We advocate the natural process above all we have yet seen and 
testod. In both cases casting or twisting ought always to be 
guarded against. Some kinds of wood ‘are more liable to cast 
than others, aud we have seen the same kind grown on different 
places very different in the grain. The best examples of well- 
preserved timber are found in the roofs of churches. The roof 
of Westminster Abbey is set down at over a thousand years old, 
yot the timber is quite sound. Hence it at once appears that 
the best method {5 to keep it as permanently exposed to the free 
action of the air as possible. No doubt’ in this department 
science has dona much to save time and expense. 

The decay of timber, in our opinion, arises from internal 
moisture, as already stated ; therefore ‘the work of greatest 
importance is to expel the sap and keep the wood permanently 
dry, There are several paints recommended for this purpose, 
An oil taken from tar is much sought after as an unequalled 
preservative for outside timber, such as railway sleepers, fence 
posts, bridge piers, de. The usual way of applying it is to fill 
a tank with well-seasoned timber, and to the tank is attached a 
pump worked by steam. The oil is pumped into the tank, and 
a high pressure of oil is supposed to find ite way into the pores 
of tho timber. Foree is the power required in this system, 
without which the process is unavailing. Green wood placed 
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in the tank and treated in this manner receives little or no 
benefit ; we are inclined to say it does more harm than good, as 
the internal moisture is pressed into the contre, and the pores 
being filled with the oil, it cannot escape ; hence internal decay 
enstzs. When the wood is thoroughly seasoned and placed in 
the tank, hot air ought to he first employed to open the cells s 
then under high pressure oil will penetrate into the centre, as 
we have seon railway sleepers gatnrated completely through. 
‘A plug in the bottom of the tank, with a conneeting pipe to the 
reservoirs where the oil is pumped from, can bo opened (o drain off 
the oil, and by the application of hot air the wood is rendered dry, 
and can he andlled comparatively clean. We have seen this 
method wrought with beneficial effect, though often with the 
opposite result, according to the amount of previous seasoning. 

fn ordinary éiroumstances, tar is the most economical presery- 
ing paint for estate purposes. Wire fence posts are frequently 
conted with tar previous to being set in the earth. Hero we 
would recommend two tanks or wooden troughs about 20 feet 
Tong, 3 fect broad, and 2 feet deep, to bo filled nearly to the top, 
s0 that the liqnid may not be Yet by running over the sides 
when the posts are put in; tho posts are sot on end as close 
as possible, and the tanks emptied alternately, thus allowing 
some time for the fluid to penetrate the wood, a provess ro- 
quiring no skilled labour. A scaffold is erected close to the 
tanks ‘upon which the posts are laid out to drip, and the Auid 
runs into the tanks again. The advantage of this system over 
the charring method used for the same purpose is that one 
labourer can easily smear from one to two thousand posts per 
day. Our own system is to cut the wood into posts as soon as 
felled, and stack it mntil perfectly dry ; to allow ample time we 
always have it prepared a year boforchand, Jf larch is thus 
treatod, it is exceedingly hard and durable, and capablo of resist» 
ing the encroaches of damp for a long poriod.—Timber Trades 
Journal. 


Tur Borrsa or Marine Antwans 1x Trtzer, &c.—Professor 
M'Intosh, St. Andrews, delivered a lecture in the committes- 
room at the Forestry Hxhibition on “The Boring of Marine 
‘Animals in Timber, &c.? There was a large attendance, and 
the chair was occupied by Lord Provost Sir George Harrison, 
who introduced the lecturer. 

Professor M’Intosh began by stating that the burrowing of 
marine forms was a feature Jomiliar to every zoologist, for 
scarcely a dead shell could be dredged from the sea ed that 
was not perforated by boring sponges. Tn the same way the 
surface of the limestone rocks of our southern shores was rid- 
dled hy thoso sponges. So far as at present known, sponges 
bored only in calcareous substances, aot there was a difference 
of opinion as to whether the agent in boring was the spicules or 
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the soft animal jolly of the sponge. As regarded the boring of 
the purple sea urchins in gneiss and granite the teeth were the 
main agency in the perforations. 

Tho group of annelids included many horing and burrowin 
forms, some perforating sand and others earth ; while many bored 
in aluminous shale, sandstone, limestone, shells, and various 
substances. Each form, moreover, made a characteristic tunel 
in the rock, so that the borer could in most cases be determined. 
None, however, bored wood, and though pieces of telegraph 
cablo had heen several times sent him, with accompanying an- 
nelids as the depredators, in no instance had the lecturer been 
able to connect them with the injury. 

There could be little doubt that those forms performed a use- 
ful function in the disintegration of dead shells and in corroding 
the surface of calcareous and other rocks. The crustaceans and 
the molluscs wore groups that were conspicuous in the perfora- 
tion of wood and alhed materials. Of crabs, the Cheluria 
terebrans, a form less familiar to Scottish zoologists than to their 
southern colleagues, was in xylophagous powers even more de« 
structive than the common Scotch boring crab—the gribble—its 
excavations being considerably larger and more oblique. Though 
the gribble—Limnoria lignoram—must have been familiar to 
observers from a very early period, it was first deseribed by Dr. 
Leach only in 1811, when Mr. Robert Stevenson, the celebrated 
engineer, found it burrowing most destructively in the large 
beams of Memel fir supporting the temporary beacon on the 
Boll Rock. Other logs of pine on the rock were reduced at the 
rate of about an inch a year, and tho house timbers were so much 
destroyed hy tho gribblo that many stood clear of the rock, 
suppoited only by the iron bolts and stanchions, It attacked 
all kinds of submarine woods; and the late Dr. Coldstream, 
Leith, had told them that in 1825 so extensive wero the ravages 
of this creature that many of the piles of Trinity Chain Pier 
had to be replaced after four years’ sorvice, and studded all over 
with broad-headed nails from the base to the limit of high-water 
mark, 

Having described the structure of the gribble and its mode of 
boring, the lecturer said it had also acquired the habit of perfora- 
Hing: tho “protsckide eavalopes ‘mal gatla-rrrchisi-whiel auts 
marine telegraph cables were sheathed. The work of the burrow- 
ing crabs, however, was quite overshadowed by the far more 
serious encroachments which the boring shell-fishes were capable 
of making in timber and similar substances, as well as in rocks 
of various kinds. 

Professor M'Intosh pointed out the boring of the pholas and 
date shells in rocks, and went on to describe the destruction 
caused by xycophaga, which was to be seon in the deep water 
off the Firth of Forth and elsewhere in England and Scotland. 
Ii was, he said, a little bivalve shell-fish or mollusc, intermediate 
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in structura between the stone-boring pholas and the strictly 
wood-boring teredo, Thero was very little oxtornally in the 
wood attacked by this form to attract attention, oxcept the pre~ 
senco on the surface of minute apertures, which indicated the 
points by which the young animals had entered ; but on breaking 
open the wood the adults were found in smooth tunnels in every 
fragment large enough to afford a lodgement, 

The most conspicuous genus of wood-borer, however, was the 
toredo or shipworm, species of which occurred in every ocean. 
In the tube of the teredo the annolid (Nereilepas) was often 
found, and some observers maintained that it was the destroyer 
of the teredo, but the lecturer had some hositation in subscrib- 
ing to that theory. The very same species of annelid occurred 
abundantly along with the common hermit crab in the shells of 
the great whelk, and the association of annelids with other forms 
in tubes or elsewhere was extremely common ; but it was not 
for the purpose of preying on their neighbours, though the 
bodies of their hosts were in many cases softer than those 
of the toredo; they were what noclogists called messmates— 
dwelling in association with other animals. The object in life 
of all the species of toredo was to bore ceaselessly into timber, 
the tunnels in which varied from one to two feet in length in 
the case of the common teredo to fully a yard in the great 
teredo. 

Professor M’Intosh then gave a brief outline of the history 
of tho teredo, which appeared to he mentioned for the first time 
in the “ Knights of Aristophanes ” and said that the French and 
Dutch suffered much more seriously from its ravages than we 
did. The theories that had been brought forward to explain 
the mode by which marine animals perforated material so differ- 
ent as wood, limestone, wax, granite, and aluminous shale, 
might be ranged round two great centres—the chemical and 
the mechanical. The advocates of the chemical theory seemed 
to take it for granted that the borings ocenrred chiefly in calea~ 
reous substances, and with propriety, therefore, they mado their 
solvent an acid. That notion, however, was unable to explain 
the perforations in media totally impervious to such action ; 
while no trace of acid was found in many borers, and while 
present in some, it was likewise characteristic of other marine 
animals that did not bore, The mechanical theory, again, sup- 
posed that the animals perforated by means of shells or gritty 

articles in the case of molluses, of tecth in sea-urchins, bristles 
jn annelids, and horny processes in certain sea-acorns and gephy- 
yeans; but they were left in doubt concerning the extensive 
and wonderful excavations of the sponges, the bryozoa, and the 
reat of the cirripedes, 

Alluding to the methods of protecting submarine timbor from 
tho ravages of such animals as he had heen speaking of, Profes- 
sor M‘Intosh said different kinds of wood wore mentioned as 
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being impenetrable by such boring action, but so far none had 
been successful, Thero were many preparations for the treat- 
mont of the wood before immersion. Soluble bitumen, silicated 
lime, and various compositions had each in turn been tried ex- 
ternally ; while silicate of lime, creosote, and other fluids had 
been forced, under great pressure, into the tissue of the woods. 
The experiments of the Dutch Commissioners, who investigated 
the matter, had led them to the conclusion that no external pto- 
tection other than metallic shenthing or tho studding of the 
wood with broad-headed nails would be successful in resisting the 
attacks of these borers, while the only impregnation they found 
reliable was creosoting. 

In conclusion, Professor M‘Intosh pointed out that while the 
Dutch, French, and other Commissions had done material ser- 
vice in ragard to the best means of protecting timber from the 
attacks of borers, the subject was by no means exhausted. On 
the contrary, it would form a fitting object for research at the 
marine laboratories which at last, he was glad to say, were being 
established on our coast. That ceaseless boring of wood was 
noi, however, an unmitigated evil. The masses of timber swept 
seawards by many foreign rivers would prove a serious impe- 
diment to navigation if the marine borers did not slowly but 
surely accomplish their dissolution. In the same way the relies 
of many a ship in the depths of the sea were disposed of, and 
even utilized for the increase of animal life, which was, directly 
or indirectly, connected with the food of fishes, and, consequent- 
ly, with the welfure of man. 

Tho lecture was illustrated by a series of spirit and dry 
preparations and coloured drawings ; and at the close a cordial 
vote of thanks was, on the motion of Professor Houbrecht, 
Utrecht, awarded to Professor M’Intosh.—Timber Trades Jour~ 
nal, 


Forustry Sratrstics.—According to an article in the Journal 
of the Society of Arts, the following are the foresial statistics of 
the chief countries of Europe. Russia has forests extending to 
527,426,510 acres, or 42°38 per cent. of her whole territory ; 
Sweden’ has 40,636,883 acres of forest, or 40-43 por cent. ; 
Baden, 1,337,767 acres, or 85°90 per cent. ; Austria, 23,284,174, 
or 31°39 per cent. ; Wurtemburg, 1,494,147 acres, or 31°22 per 
cent, ; Hungary, 19,425,600 acres, or 28'24 per cent. ; Prussia, 
20,047,014 “acres, or 23°35 per cent. ; Norway, 17,290,000 
acres, or 22°30 per cant. ; Switzerland, 1,905,407 nores, or 13°64 
percent. ; France, 20,641,953 acres, or 15°79 per cent. ; Bele 
gium, 1,073,452 acres, or 14°82 per cent. ; Italy, 9,031,310 
acres, or 12-34 por cont. ; Holland, 486,229 acres, or 6:27 per 
cent, ; and Denmark, 364,474, or 4°25 por cent. But the United 
Kingdom is less than the least of these. The ratio of woods to 
the total acreage is 3:7 per cent. Ireland has 328,473 acres 
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of wood-lands, or 1°62 per cent. of its total area ; Scotland, 
734,490 acres, or 3°7 per cent. ; and England, 1,325,765 acres, 
or 4 per cent, : 

On the other hand, the supply required by this country is 
enormous. The value of forest products imported into Great 
Britain is little short of 50 millions sterling. Of this sum about 
20 millions are spent for timber alone, Our largest supplies 
ure drawn from British North America, the United States, Swe- 
den and Norway, Russia and Germany. ‘These consist chiefly 
of fir logs or deals ; but we receive teak from Bengal and Bur- 
mah ; mahogany from Honduras, British Guiana, and Mexico ; 
rosewood, walnut, and satin-wood from the United States, Brazil, 
and Turkey ; and logwoods from Hayti and St. Domingo, 
£182,000 are expended in the imports of living trees and shrabs 
from foreign countries, ranging from Belgium to Japan, and 
£57,500 for tree and garden seods, Sufficient has been’ said 
to show the importance of forests in every point of view— 
climatic, agricultural, economic, and commercial. 

Apart from timber, the forest products are numerous and 
valuable, Take, for instanco, the importation of fruits and nuts 
alone ; these are valued at nearly eight millions. Palm and 
cocoanut oil sent from the West Coast of Africa, India, and 
the islands of the Pacific, is worth more than a million and a- 
half ; olive oil, from aly, France, Portugal, Spain, and Turkey, 
nearly a million, Caouichoue is imported from Brazil, Africa, 
India, &e., to the valuo of nearly threo millions ; and gutta 
percha is got from the East Indies to the valua of over half a 
million. Again, take Peruvian bark, from whieh quinine is 
made; nearly two millions are paid to India and Brazil for it, 
whilst four millions sterling are sent to India for dye-stuffs. 
Gums to the value of a million and a-quarter are imported from 
Egypt, New Zealand, India, and Brazil; and turpentine and 
pitch, valued at a million and a-half, are used in Britain from 
the forests of the United States, Russia, Germany and France. 
—Paper Makers’ Monthly Journal, 


Tak following is from the Colonies and India :—Within the 
last twenty years a vast extension of the economic uses to which 
this valuable fibre [cocoa-nut fibre] is put has taken place, 
The term “coir,” usually applied to this material, is the Angli- 
cised form of the South Indian “kayaru,” cord or twino, and is 
not applied in India to the raw fibre, which is called in the Tamil 
language “savuri.” The fibrous husk or rind of the cocoa-nut 
is easily stripped from the nut while yet green, by striking it on 
the point of an iron spike, and then ia steeped in salt ar brackish 
wator, where it lies for several months, until the softer portions 
of the husk rot away, and the strong fibre alone remains. This 
is taken out, beaten with a stick to separate and clean the fibre, 
and twisted with the required number of strands into rope, or 
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woven into matting, while the stiffer fibres are made into brush- 
es and other articles of domestic utility. The fibre is pressed 
for shipping into bales, weighing 200 Ibs. each, ‘The attempt 
has been made to prepare the fibre from the dried husk in Eng- 
land, but without success. 

Large profits have been mado in this manufacture in India, 
But it can now be carried on so much better in England, with 
the machinery and appliances available here, that large quan- 
tities of the yarn are exported. One firm in Lancashire have 
introduced steam loom weaving of this material. The various 
shades of fibre—cream-coloured, reddish brown, and blackish— 
which vary greatly according to care and skill’in preparation, 
are first carefully separated, and cocoa-nut matting is now made 
of fine quality with pretty shades of colour and in pleasing 
patterns, so as to be available for higher uses than the very 
coarse makes, and the material is most durable. The yarn is 
also plaited by machinery into cinnet or belting. 

Cables made of coir, bear exposure to salt-water better than 
anything else, the tannin which it contains preventing the fibre 
from rotting ; they are exceedingly light and bnoyant, aswell 
as olastic. Coir cordage, in Dr. Wrights experiments, broke at 
224 lbs. weight. Even the refuse and broken fibre ean be 
turned to account for stuffing mattresses, and is used in horti- 

¥ culture, dic., as no insect will touch it. 

The exports from Travancore of this material form a large 
proportion of the trade of the district, and amounted, in 
1879-80, to nearly 150,000 cwt., valued at 133 lakhs of rupees 
(say £137,290), and ‘paying to the Government a duty of 
Rs: 68,000." Of the cocoa-nuts themselves, nearly 9,000,000, valu= 
ed at nearly Rs. 2,60,900, and paying customs duty Its. 13,000, 
were sent away. ‘Othor products of this palm exported as oil 
and copra or dried kernel, were valued, the former at Rs. 3,22,100, 
and the latter at no less than 26} lakhs of rupees, making 
41 total value of the export of products of the cocoa-nut palm, 
from Travancore alone, of 46} lakhs of rapces (nearly haif-a- 
million sterling), Some thousands of tons are also exported 
from Cochin. 
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SOUTH AFRICAN INDUSTRIAL EXHIBITION. 
(Continued from page 54). 
16. Podocarpus elongatus (Y Werit)—Outeniqua Yellow-wood. 
Exhibits: 1 round block, 1 square log, 1 plank (5 feet long) 


and 1 veneer ; seed. 

This tree attains the largest dimensions of any in the Colony. 
For its diameter, it is not a very iall tree, nor has it much 
length of bolo ; but its massive tranka aro a striking feature in 
all the best forests of the Colony. Bark, thin, scaly, almost 
Dlack, pecling off in pieces like a child’s puzzle map. ‘The wood 
is of a light yellow colour, like deal, but closer in tho grain, 
more absorbent and tougher than deal, Both of the colonial 
yellow-wouls take an excellent stain and polish 5 and can be got 
up to imitate walnut, mahogany, &e., with great facility. 

Yellow-wood is extensively used in the Colony for beams, 
planks, flooring boards, and the more common furniture. Outeni~ 
qua or “ Bastard” yellow-wood, as it is called in the Amatolas, has 
of late fallen somewhat out of repute, on account of the facility 
with which it is atiacked by “dry rot ;” but this disease arises 

rincipally from want of ordinary care in seasoning, and the 
Holing of the timber out of season. ‘There still remain many 
fine spocimens of these beautiful and stately trees in the forests 
of the Knysna and the Amatolas, as the bush-cutters have pre« 
ferred to foil the smafler and more casily-handled timber, rather 
than encounter the labour and difficulty of sawing and slipping 
these monsters. At Knysna it appears to be a tree that repro- 
duces itself less casily than Upright Yellow-wood, young trees 
and seedlings of the Onteniqua being rare. In the Amatola 
Forests seedlings of Outeniqua and Upright Yellow-wood are 
reproduced naturally under dense shade. 

‘It has heen observed that this tree grows straighter and gen- 
erally taller on steep ground, but the trees with the greutest 
circumference are usually found on more level ground, Que of 
the lurgest trees measured at Knysna was 23 feet in circumler~ 
ence and 80 feet in height. 

o 
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In the Amatolus, irees of this size are moro common. The 
largest tree measured there (* The Eastern Monarch”) has a 
girth of 30 fect, 2 bole 40 feet in longth, and a total height of 
90 fect. But this tree, on account of its small length of bole, 
does not contain more than 8,000 cubic feet of timber, a total 
which has been considerably exceeded by trees of smaller girth 
but greater length of bole. 

Both of the common Yellow-woods (Podocarpus) have the 
clean, straight boles characteristic of conifers, but crowns which, 
with their gigantic, spreading limbs, recall rather the appear- 
ance of the British Oak of parks and avenues. 

These massive crowns are especially characteristic of the 
Onteniqua Yellow-wood. More even than other trees with large 
bushy heads, the “ reducing-fuctor ” for yellow-wood boles makes 
a near approach to unity. Cases occur’ occasionally whero the 
top girth of a holo slightly exceeds the girth at 5 feet from 
the ground. Yellow-wood, very much more than any other 
species, is festooned by the long, heard-like lichen, which is so 
characteristic a feature in South African forests, 

Very large and heavy trees are sometimes overturned by the 
winds, but average-sized trees seldom, as the roots are of a great 
size and length. 

Tho crown of a full-grown Onteniqua averages about 60 feat 
in diameter. When dry, its wood loses about half its weight. 
A oubic foot of Outeniqua Yellow-wood weighs 40-15 Ibs. 

The quantity marked in the open sections of Knysna in 1884 
is as follows :—793 trees, containing 61,621 enbic ‘feet squared 
timber, value £256 0s. 7d. ; average consumption for preceding 
years, 7,330 cubic feat. 


17, Podocarpus latifolia (’Herit)—Upright Vellow-wood. 
Exhibits : 1 plank (18 feet long), 1 block, 1 veneer, 


This tree does not attain the huge size of the preceding. Its 
bark 1s whitish grey, with a fibrous appearance not unlike that 
of many pines. “Wood, a light yellow, of shorter fibre and 
closer grain, but hardly distinguishable in appearance from the 
wood of the P. elongairs. 

Unless cut in the proper season, Tpright Yellow-wood warps 
and splits badly ; but it is straight-grained, and works well 
either with a plane or saw. The trunk of the tree is remarkably 
straight, and does not bifurcate to the same extent as Outeniqua 
Yellow-wood. 

The spread of the crown of a full-grown tree is smal] in pro- 
portion, seldom exceeding 80 feet, usually much less, especially 
when surrounded by other trees, Tho branches, compared to 
Onteniqua, are thin and light, so that the tree does little damage 
in falling ; it grows readily from seed, small trees being ‘usually 
abundant in the forest. 

Under favourable circumstances, the average height of an 
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Upright Yellow-wood tree is about 75 fect when mature, and 
the average length of bole about 23 feet, though some specimens 
have been seen without a branch for 50 feet; tho average dia- 
metor of mature trees seems to be about 23 inches, though some 
are found occasionally much larger. ‘Tho roota of Upright 
Yellow-wood are not usually extensive, and the tree is frequently 
blown down by violent winds. 

The Upright Yellow-wood grows its best on tolerably steop 
ground, Like nearly every other conifer, neither of the coloni- 
al Yellow-woods are coppicers. 

This species, together with the Outeniqua, represent at Jeast 
50 per cent. of the trees which compose the forests of George 
and Knysna, and the proportion is neurly as large in those parts 
of the Amatola Forest, which have not been worked. 

In the Gouwna Forest at Knysna the Upright is more plenti- 
ful than the Outeniqua, and, as 2 rule, not very much smaller. 
In the middle of the forest, the Outeniqua nearly disappears 5 
but the Upright continues abundant und healthy ; natural re- 
production would be more successful if the forest were thinned 


out, 

Both the Outeniquaand Upright Yellow-wood have been cut 
up into railway sloepers, with unsatisfactory results, as regards 
durability, when placed in the ground unpickled. A contract 
entered into by Government for the supply of 500,000 sleepers 
had to be cancelled on this account. 

Experiments are being made now with creosote-injected slee 
ers, If this should prove satisfactory (of which, up to the 
present, there is every prospect), largo sums of money, which 
at present go to purchase sleepers from other countries, would 
bo saved to the Colony. 

The weight of a cubic foot of Upright Yellow-wood is—* 
Marked for felling, 5,555 trees ; cubic contents, 111,882 feet ; 
value, £1,400 52. 

18. Olea laurifolia (Lamk)—Ironwood, 
Exhibits ; 2 round blocks, 2 small planks (16 inchos), 1 squaro 
block, seed, bark. 

A tree from 30 to 35 feet high, and from 2 to 3 feet in dia- 
meter. Itsometimes attains a iedght of 50 and a circumference 
of 6 feet. Bark whitish, smooth ; wood very hard ; distinction 
between sap-wood and heart-wood very pronounced ; sap-wood 
white, heart-wood almost black, 

The trunk is always single to a height of about 20 to 24 feet, 
and throws out a good many branches ; the spread of the crown 
is about 24 feet, and the shade given rather dense. The berries 
of the Ironwood are very numcrous, and drop in the month of 
June. They are of a bluish, plum-like colour, and much eaten 


© This figuro is omitted from tho original report—[ED.) 
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by birds, wild pigs, &.; they are about the size of an olive 
berry. 

Tronwood is not often seen to be rotting outside, but if mature 
trees aro cut down, many will be found unsound in the heart 
though not necessarily hollow. 

The proportion of sap-wood to heart-wood is most variable, 
but gonerally large 3 the sap-wood is very white, and rather soft 
when green; the heart-wood is very dark, and hard when 
green. When the sap is up, the heart-wood and sap-wood are 
very readily separated. 

well-grown Ironwood tree will be about 21 inches in diae 
meter, with a good working length of 21 feet. 

The roots of Ironwood are not very large, and tho tree is 
froquently blown down, 

This wood is used for wagon work, telegraph poles, and piles 
and posts for foneing. Abundantin the forest of George, Knysna, 
and VFumansdorp, and throughout the greater part of the Colony. 

Weight of a cubic foot, 64168 lbs, 

19. Curtisia faginea (Ait)—Assagai. 
Exhibits: 1 small plank, 1 veneer, 1 square log (on wagon 
eel round ‘lock barled paises 

A tree from 80 to 40 feet high, and from 1 to 2 feet in 
diameter ; but is seldom straight for more than 14 to 18 feet. 
Bark thin, black, almost smooth. The crown in single trunks is 
about. 17 foct in diameter, but. tho stem frequently bifurcates, 
and ihe crown may then cover 25 feet. Bifureation often leads 
to unsoundness in one of the stems. Wood, of a bright rod 
colour, oxtremely tough and strong, heavy and elastic, close- 
grained and very durable, 

At answers well for all kinds of superior furniture, tools, &o., 
but is truly invaluable and nob to be surpassed hy any other 
wood in the construction of wagons, particularly in this country, 
where the natural difficulties of the roads, the great distances 
to go, and the excessive heat of the climate require strong and 
substantially built vehicles for travelling, 

This valuablo tree is becoming very scarce in the forosts of 
Goorge and Knysna, though it is to be found throughout the 
Colony generally, and is abmndant in the Zitzikama, 

Flowers in January and February ; berry round, fleshy, 4-5 
secded, These borries of the treo ripen about the beginning of 
September, 

n Assagai tree may be considered as mature when it attains 
a diameter of 19 inches at 3 feet fromthe ground. If it isa 
single trunk and has no unsoundness or injury in youth, it 
should attain this size with 2 fair working length of 22'feat, and 
16 inches diameter in the middle, which will give cubic contents 
of 30°75, which may be considered as an average oxample of 
good growth under fayourable circumstances. 
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20. Cunoniu capensis (Lin)—Red Els. 
Exhibits : 1 plank 5 feet, 1 plank 3 feet, 1 veneer. 


A largo tree, from 30 to 60 feot high, and from 2 to 3 feet in 
diameter ; bark wrinkled, black ; wood of a rich red colour, 
hard and tough ; lasts well in the ground. 

The treo has an ample crown, but a somewhat branching 
trunk. It throws a rather dense shade, and in the Amatolas is 
most conmmon on the edye of the forest. 

The timber is greatly prized for furniture purposes, and is 
extremely handsome. It takes an excellent, polish. 

It is valuable as a wagon wood and for other purposes. 

Weight of a cubic foot, 47 Ibs. Flowers in January ; in the 
Amatolas in April. 


21. Platylophus trifoliatus (Don)—Witte Els. 
Exhibits: 1 plank 3 feet long, 1 plank 5 feet long, 1 veneer. 

A tree from 30 to 40 feet high, and from 2 to 4 feet in dia- 
meter. Wood yellowish, white, hard, and tough. 

For durability, this wood has the highest name next to the 
Wild Olive in the Colony. 

Timber cut from the lower parts of the tree has a fine twisted 
grain ; when sawn into planks is very handsome, and takes an 
excellent polish, ‘he roots are particularly beautiful for turn 
ing purposes. 

It is a favourite wood for boat-building ; grows only in kloofs, 
but is fairly plentiful, and lasts a very Jong time in the ground. 

Weight of a cubic foot, 38168. Cost of working, 1:25; 
flowers in January. 


22. Eleodendron croceum (DC.)—Saffron. 
Exhibits ; 1 small plank, 1 veneer, seed, bark. 

So called from a yellow resinous coating that covers the in- 
side of the outer covering of the bark. A tree from 50 to 60 
feet high, and from 2 to 8 feet in diameter. Bark whitish. 
‘The thickness of the bark is a little less than an inch. 

The wood is hard, tough, and close-grained, and a very pretty 
light red shade, It has been used for boat building with success. 

Tt takes a very fine polish, is easily worked, being straight in 
the grain. It seasons well in the log if squared, 

It is an excellent and handsome wood for furniture purposes, 
and is principally used in wagon work as fellies, 

Tho proportion of sap-wood is about one-eleventh of the dia- 
moter. Judging from a few specimens, the crown may be said 
to average 35 feet in diameter, The bark of the saffron tree is 
said to be tho best in the conntry for tanning purposes, and the 
practice of barking the treos while they were still standing led 
at one time to the destruction of many of them, principally in 
Kaffraria. 


102 @OUTH AFRICAN INDUSTRIAL EXHIBITION. 


Rare in tho forosts of Goorgo and Knysna, but fairly plontifal 
in the Zitzikama, the coast, and the Amatola Forests, Flowers 
in June and July. 

Weight of a cubic foot, 54 Ibs. 

23. Pterocelastrus variabilis (Sond.)—Kersehout. 
Exhibits; 2 veneers, 1 small plank, bark. 

A tree from 30 to 40 feet high, and from 1 to 1} feet in 
diameter ; bark thin, dark grey ; stem generally ribbed, tough, 
tall, and ‘straight; wood of ‘a handsome dark red, hard and 
heavy, and of a fine grain, It contains an extraordinary amount 
of sap, which entails extra care in seasoning, as it warps very 
badly unless thoroughly dry. Is sometimes used as wagon 
spokes ; now used for harbour piles. Is said to resist the action 
of the teredo navalis better than any other species. The bark 
is used for tanning. 

A fair average sample of Kersehout will give a log of 20 feet, 
with a diameter of 15 inches in the middle—24:54() cubic feet. 
Common in the forests throughout 2 great portion of the Colony. 
Flowers in October. 

24, Pierocelastrus rostratus (Walp)—White Poar. 
Exhibits : 2 small planks, 2 blocks. 

A tree from 20 to 30 feet high, some often reaching 65 to 75 
foot. Tho timber splits badly, but seems to be strong across 
the grain, and it is therefore used for wagon fellies, 

Bark whitish grey, smooth and thin, presenting a variegated 
surface of red, white, and brown. Wood hard, close-grained, 
and heavy. 

The diameter of the crown of a full-grown tree is about 18 
fect. The tree is usually vory straight and clean ; the trunk is 
soldom cylindrical except in young trees. When they attain 
full size, they often throw out a number of shoots at various 
heights from the ground, 

Is comparatively scarce. Grows chiofly in the foresis of the 
Swellondam and Uitenhage Districts, but is also found on elevat- 
ed rocky places in the woods on the eastern sido of Table 
Mountain. Flowers in September and October (Pappe). 

25. Olinia capensis (K1.)—Hard Pear. 
Exhibits : 1 venoer, 1 plank 3 feet long. 

A tree from 25 to 30 feet high, and from 2 to 3 feet in dia 
moter, Bark brown, rugged ; wood yellowish, very hard, tough, 
and heavy, like the European White Birch. Is used in wagon 
work and tor railway sleepers. 

Common in the forests and woods throughout a great portion 
of the Colony (Pappe), but very scarce in tho George and 
Karena only growing within 8 or 4 miles of the const (Rawb.), 

Weight of cubic foot, 68 Ibs. Flowers in duly and August. 
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26, Eckebergia capensis (Sparrm)—Essenwood, 
Exhibits : 2 round blocks, 1 veneer, 1 plank 3 feet, 

A tree from 40 to 50 feet high, and from 2 to 3 feet in dia- 
meter, with a spread of crown of about 26 feet. 

Wood white and soft, resembling ash in appearance. Is said 
to rot with great rapidity if left lying on the ground. 

Found in the principal foresta of the George, Uitenhage, 
Albany, and Victoria Districts, Is very scarce in Knysna, but 
found in any quantity along the coast. 

Flowers in August. Weight of a oubic foot, 8 Ibs. 


(To be continued). 


A GLANCE ON THE PLANTS OF TASMANIA. 


Communicated by Baron Ferd, von Momuier, K.C.M.G., M.D., 
FRS,F.GS. gc. 


In offering some brief notes on the vegetation of Tasmania for 
the benefit of tourists, we cannot be expected to touch even on 
all the salient points which present themselyes in a vogetation 
so beautiful and so varied. Suffice it to explain, in a few words, 
some of the prominent peculiarities or remarkable forms of 
Tasmanian Plants, as far as they may have interest to passing 
travellers. The lowlands’ vegetation, as a rule, participates to 
such an extent in the physiognomy of that of Victoria and the 
southern parts of New South Wales, that in the mountain 
tracts and particularly in the alpine olevations must be main. 
ly sought for attractive peculiarities of the Tasmanian Flora, 
However magnificent tho forn-tree gullies, and however grand 
the forests of the evergreen beech (Hagus Cunninghami), these 
pictures of nature are analogous to those of Gippsland and other 
parts of the opposite coast, though the ravines with tree ferns 
and the dense shady forests are in Tasmania far more generally 
accessiblo, than in the S.E. part of the Australian continent. 
Hence invalids, unable to perfom difficult or distant excursions, 
will oven in the lowlands of the island derive very great enjoy= 
ments on clear fern-lined brooks, which meander through de- 
pressed valleys in all directions, or find invigoration and delight 
even in the park-like Eucalyptus ridges, or amidst the meadow 
flowers, or heaths, or shore vegetation, which, although all but 
jdentical with that of the adjacent colonics, maintains, in tho 
humid and equable climate of Tasmania, a freshness throughout 
the year not readily found elsewhere. Those in quest of more 
startling objects can easily gratify their wishes by penetrating no 
distance into the valleys, to measure the ancient denizens of the 
forests, which in their undisturbed growth through past centuries 
attained dimensions so colossal, as to rank amongst the most 
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gigunlic of treos of ihe globe. To have ran the menasuring- 
tape along and around a sunken stem of a blue-gum tree or to 
have measured the angle of an Eucalyptus amyydalina from its 
shadow to its crown, will gain records for a tourist’s diary, like- 
ly to be received by most people with scepticism. 

The walks need not be extended far into the forest glens, to 
fallin with the Waratah poculiar to the island (Telopea truncata) 
or with the equally endemic Aristotelia peduncularis and Anopterus 
glandulosus, both among the grandest plants of Tasmania, and 
generally companions of the singular celery-pine (Phyllocladus 
rhomboidalis). In these forest valleys, on insk trees (Asterar- 
gophyllus), on sassafras (Atherosperma moschatum), or Plagtan~ 
thus sidoides, may be searched for our most southern of all orchi= 
doous Hpiphytes (Sarcochilus Gunnit), while the rocks may be 
found overgrown by a species of the epiphytal genus Dendro- 
dium (D. striatum), which altuins in a New Zealand species its 
most southern limit, Mlosses, lichens and fungi abound in tho 
moist recesses of the mountains, and many a hidden form of 
these plants awaits still the elucidation of a phytographer. 
But the researches of local residents, among whom TR, Gunn, 
Esq, F.R.S., Dr. Milligan, F.£.8. and the Hon. W, Archer, 
F.LS., were most prominent, have left searcely an_oppor- 
tunity of adding actually novel forms to the known phanera- 

mnie vegetation, the scientific investigations of these gentlemen 
faving extended over about 30 years, while those of Mr. Gunn. 
simultancously embraced the forms of the animal kingdom of the 
island also, Nevertheless an observer, who may ponetrate into 
new mountain recesses, or may follow the recent tracks of 
miners, would largely yet augment our knowledge of the locali- 
ties, over which the rarer species are distributed, and thus even 
now any one of enlightened genius might yet stamp his name 
as a discoverer permanently on tho vegetation of Tasmania, 

Considering the comparatively inextensive area of this island, 
the vegetation, which with an ever verdant mantle envolops it, 
must be regarded as rich and extremely varied. About 90 or- 
ders of cotyledonary plants are ropresented, embracing, when re- 
duced to exact limits, 950 species. Of these 80 are trees, the 
smallest of which attaining at least 30 fect in height; among 
the trees those of the eucalypts, numbering ten, are prevalent 
and often gregarious, three or four of them alpine. Of the 
whole of the cotyledonary plants, 130 are exclusively restricted 
to the island, and of these again approximately 80 are confined 
to the Highland regions, Moreover, the endemic genera are 
mostly alpine, namely : Milligania, Campynema, Hewardia, Micro- 
cachrys, Diselma, Athrotacis, Bellendena, Cenarrhenes, Prionotes, 
Prerygopappus, Vetracarpaca ; but Agastachys, Acradenia (Lady 
Franklin's tree), and Anodopetalum are jungle genera, tho latter, 
known as the Horizontal Bush, extending to the forests of the 
lowlands, whereas Hichea, Diplarrhena, Drymophila, Juncella, 
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Nablonium, Orites and Anopterus occur beyond Tasmania onl 
inSouth-Hast Anstralia,and Ourisia only near usin Now Zealand 
but Afvanaca and Eueryphia ave also found in South America, 
The majority of the alpino plants belong to genera, which have 
representatives also in the lowlands ; Caliha howover and Ane- 
mone, as well as Fostera and Donatia, are exclusively alpine. A 
dwarf raspberry plant with a pleasant fruit (Rubus Gunnit) bo 
longs to regions covered in tho winter with snow. The most 
remarkable features on the snowy heights are two composite 
plants, Pterygopappus Lawrenui and Abrotanalla forsteroides, on. 
aceount of the large cushions formed by them ; no plants of 
similar growth are to be found in the Australian Alps, but 
several in or near the glacier regions of Now Zealand. The beau- 
tal glacier lakes of Tasmania aro denied to the Australian 
Ips. 

‘obart is ono of the very lew maritime cities in the world, 
from which alpine elevations can he reached within a few hours 
walk; and in our strictly Australian colonies it is the only city, 
which is built at the base of a snowy mountain, while streots of it 
are stretching to the very brink of the sea, Hence, from heights, 
snow-crested almost throughout the year, viows—-most glorious 
and expansive—can be enjoyed, in which dashing waves of the 
ocean, charming features of tho city and alpine surroundings 
in the foreground are concentrated all in the same pictures of 
the landscape. A few of the larger settlements of the alsa 
grandly picturesque istand-country of New Zealand, near to us, 
Mare in the rare advantage of such physiographic combinations, 

The ough paving of a narrow path over the  Plough-Field ” 
boulders of the upper slopes of Mount Wellington, and simple 
provision for an artless stone-hut iron-roofed, at the most com- 
Flanding clovation of thal mountain, would greatly increase the 
ascents ‘to the extensive plateau of tho summit ; thus tourists 
and picnic parties would alike be benefitted, whilo, by the plain 
shelter thus afforded to the searching naturalist as well as to 
the sketching artist, ready opportunities would he gained to 
camp out, as such comparative inexpensive measures would 
give shelter to whosoever may be overtaken by sudden bois- 
ferons changes of the weather in regions apt to be involved in 
passing clouds. 

The pretty blue-striped Gentian has a most pleasing effect on 
the alpine meadows, and so the white Woodsorrel (Qalis Ma- 

ellaniea) along the rivulets. Grandes among all these high- 
land plants aro however the two Im-like Hpacridee, which 
pass under the strange name of cabbago-treos (Ltichea, pandani- 
Via and Dracophylum Milligani), both attaining a height of 30 
Foot, or tho former sometimes doublo that height ; thus they 
introduce a tropical aspect into a landseape, which for half the 
year is buried m snow. Tho regular collector of plants will be 
tichly rewarded anywhero in ‘Tasmania for hig exertions alike 
r 
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on hill and dale, in heaths and foresta. Hpacridew are numerous 
and always handsome, and so Hverlastings (Helichrysum), tho 
tall shrubby kinds of the latter (Ozothamnus) being particularly 
conspicuous ; so also deserve notieo tho many different woody 
Asters, the various gay pea-flowering bushes of the podalyrious 
tribe, the balsamic Rutacew, tho fly-catching Sundews, the 
various Proteacex, as very many of those plants are not to bo 
found out of the island. “The varied and often delicate ferns, 
which line the brooks or depend in graceful forms from the 
trunks of trees, though hardly offering endemio species, will 
form ample material for ladies’ albums. Of fern-trees two 
species occur as widely distributed, namely, Alsophila australis, 
the more slender of the two, which ocenpics mostly the slopes 
of the ranges—when such are springy and umbrageous,—and 
Dicksonia antarctiea, which is more fond of the bottoms of the 
vallies, and has proved the most easily transhipped of all fern 
trees of the globe and the most hardy’ also, so that any. visitor 
of the island may transplant to a shady watered part of his 
garden most readily one of these noble and aged plants in re= 
mombranco of his voyage ; indeed horticultural energy may 
still further develop this new branch of commercial ‘enter~ 
pre: The Cyathea-lorn-tree is far more rare. Ponderous huge 

‘odea Ferns with irregular square stems occur in deep mountain 
recesses, from whence they may be moved to wide distances, 
though weighing perhaps a ton and being a century old, As 
arborescent Senecio Bedfordi and Senecio centropappus are re= 
markable in an enormous cosmopolitan genus, while Prostanthera 
lasiantha attains, as far as known, alone among several thousand 
Labite to the height of a fair forest-tree. ‘The Popper-tre 
(Drimys aromatiea) ascends from the forests to the Alps. Fagus 
Gunnii, a beech of the Inke country, is the only indigenous 
treo, with deciduous foliage, of the Island. The dwarf’ alpine 
coniforas, peculiar to Tasmania, are among tho most interesting 
of the globe, Dacrydium (Méicrocuchrys) tetragonum being the 
smallest pigmy among all known coniferous plunts, ‘Tho famed 
Huon Pine (acrydiwn Franklini) is restricted to the Island. 

The shores are singularly rich in seaweeds; rather more than 
800 kinds are enumerated through the glorious researches of the 
lute Professor Harvey, in the large and beautifully illustrated 
work, which Sir Joseph Hooker's great talents and original re- 
searches have produced on the general Flora of ‘Tasmania ; and 
not only are these Alem there far more numerous than in 
most shore parts of the globo, but they contain also many 
species, such as the rare Claudea, which for their vivid colors 
and delicate beauty are famed far and wide. 

Mrs. Meredith’s charming hook on her “bush friends”? of 
the flora of Tasmania will afford to amateurs instructions of the 
most pleasing kind, the elegant delineations being blended with 
very ingenious and poetical explanations ; whereas the lamented 
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Rey. W. Spicor, though an invalid during his rather short stay 
in the island, compiled, a few years ago, his “ Handbook” for the 
yendy uso of Excursionists, the dichotomous method being 
adopted for this meritorious little work. 

For the completion of an universal work on Australian indi- 
genous plants, it is desirable to obtain additional collections of 
plants ina pressed and dried state, particularly from districts 
far inland or recently settled. It is an important aim by these 
means to trace out Lhe exact geographic limits of the many 
thousand species which constitute the original vegetation of 
Australia, in order also that all observations on their respective 
utilitarian value, whether for pastoral culture, medical or indus- 
trial purposes, may become recognised and applicable to the 
Widest extent,’ Moreover, it is necessary to study still further 
the degrees of variability to which all’ plants are more or less 
subject, with a final view of circumscribing the exact character- 
istics of each species. It is to be impressed on those who may 
fool interested in the promotion of such researches, not to exclude 
from local collections any plants merely because they appear 
frequent or insignificant, ‘The process of drying plants for per- 
manent collections is simple and easy in the extreme ; it needs 
hardly any explanation, beyond perhaps the remark, that the 
parcela of paper containing any recently gathered plants, after 
a faw hours’ pressure, should be divided into thin sets and be 
spread out ona dry or warm place, to facilitate and to speed the 
exsiccation, and to lessen also the requirements of shifting plants 
from paper which beeamo moist into dry paper. Small plants 
should be gathered with their roots, and all not merely in flowor 
but in fruit also, as indeed from the latter generally the main 
characteristics are derived. Water weeds, rushes, sedges, mosses, 
Tichens, fungi (and on the sea coast also Algw), even if ever so 
small, should not be passed in collecting. ‘Transits are best of 
fected early after the preparation of the specimens, in small par- 
cels of closely packed samples, by successive mails. Whoever 
wishes to become scientifically uequainted with tho native plants 
of his vicinity, or of localities otherwise accessiblo to him, can 
obtain the specific names from the writer of these remarks b; 
sending to him pressed specimens, a duplicate set being retained, 
in which the specimens are numbered correspondingly to those of 
the transmitted set, Au inlimule knowledge of the indigenous 
vegetation, while it largely indicates climatic and geologic efr- 
cumstances, tends also to afford an insight not only into the 
natural vegetative resources of any tract of a country, but also 
into much of the available cultural capabilities of the respective 
localities, Researches of these kinds become furthermore the 
sources of educational works, and unfold, to well-trained and in- 
telligent minds, pure recreative and healthful pleasures, inex~ 
pensively everywhere within reach. 


JJ. Review. 


REPORT ON THE FOREST ADMINISTRATION IN 
CAPE COLONY FOR 1883. 


Wa havo received a copy of this reporé, ins, 
who is Conservator of Forests in King William’s Town, and as 
tho introduction by the Superintendent of Woods and Forests, 
who wo believe still to be the Comte de Vasselot, although 
his namo doos not appear in tho report, explains clearly what 
are the main objects held in view for forost conservancy at 
the Cape, wa publish this introduetion as it ceaman 

It is followed by a number of appendices, including a sum- 
mary of instructions given to Forest officials by the uperin- 
tendent, which we also give unabridged, as they are of general 
interest. Tho remaining appendices consist of the report of 
tho Superintendent of Plantavions, Mr. Storr Lister, in which 
there is not muck to note, except a mistake about the object 
of the sissti plantations in the Punjab, which are really made 
for a supply of fuel, and not as Mr. Lister states, for railway 
sleepers. If Mr. Lister had consulted Gamble’s Indian Timbers 
ho would havo seen that, for furniture, building, and general 
use, the sissti is one of the best of Indian timbers, but that it 
does not figure amongst the woods used for railway sleepers. 

Mr. Harrison, who is Conservator of Forests, Knysna, has 
written a short report comprising only one page of foolseap. 
Mr. Hutchins’ report is much longer. He has introduced a 
good system hy which no trees situated near watercourses, 
roads, and on tho edge of the forests, will any longer be felled 
by license holders. “He also proposes experimental girdling of 
trees before felling, and remarks that girdled timber is Nghter 
and less putrescible, but at the same time, is harder to fell and 
saw than green timber. 

Girdling sAl trees in India has been found to introduce 
borers, from which sil timber, barked after being felled when 
green, is exempt, so that we shall he very glad to hear the re 
sults of the experimental girdlings, at the Cape Forests, from a 
future report. The following remarks about cattle grazing 
aro very appropriate, 

“ Grazing Aa goon as 9 forest is demareated, the question arisoa 
within what limits, if at all, should grazing be permitted, Only in a 
forost in which reproduction is left to take care of itself, can grazing 
be permitted without restriction, But I have known cases in which 
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tho absolute exclusion of cattle has been carried too far, in which the 
cattle did lesa harm to forest reproduction than the grass which suc- 
ceeded tho cattle, not to mention the increased danger from fire, the 
increased coat of fire protection, and the loss in money value of the 
grazing.” 

Sneezewood (Pteroaylon utile) appears to be the most valu- 
able tree at the Cape Colony, and from the inspection of some 
sneezewood piles taken from the Port Elizabeth Breakwater, 
‘which hayo been 20 years partly in and partly out of water, and 
in which, although the sapwood is riddled by marine borers, 
the heartwood is as sound as on the day when it was first put 
down, Mr. Hutchins concludes that this timber is imperishable. 

Regarding the scarcity of sncezewood, Mr. Hutchins states 
that teak, costing 7 shillings a cubic foot, is now being used 
above water, and American greenheart, costing 10 shillings a 
cubic foot, under water, because large sound sneezewood logs are 
not obtainable. 

Sneezowood resembles greenheart in the pungent bitter taste 
of its heartwood, and is said to be indestructible when used for 
railway sleepers. Mr. Hutchins has sent sneezewood seed to 
India, in the hopes that, it may supply a want felt in tho 
Nilgiris in the presence of the very fast growing but rather 

erishable Australian Eucalypts nd Acacias which have been 
introduced. 

He proposes with a view to its protection to raise the price 
from 7d, to 1s. per cubic foot. 

Forest demareation is being steadily pushed on, and_it is 
proposed to place each demarcated State forest under a Euro- 
pean forester, who will be housed and paid about £5 or £6 
per mensem, and will have under his orders a small staff of 
mounted Kafr forest guards on £3 per mensem. 

‘Mr, Hutchins’ remarks on exotic timbers are very interesting, 
and are here given in full :— 

« Bootie Tinbers-—Few snbjects, to a Forester, could afford 
wider field for speculation and experiment, than the introduction of 
the more valuable species of large forest floras to the restricted 
forest vegetation of South Africa, Extraordinary results in the way 
of production of wood per acre have been produced in the diminutive 
temperate region of South India, by the introduction of trees from 
Australia, In Cape Colony so many introduced trees are planted 
successfully, in places where trees do not grow naturally, that it does 
not appear to be taking a sanguine view, to anticipate that the major- 
ity of the introduced trees will flourish very much better in those 
favoured paris of the Colony where nataral forests exist already. It 
gcoms to be the general opinion of those who have planted indigenous 
and introduced trees, that the latter are ensier to plant, and grow 
more rapidly than the former. In the forest nurseries, which form 
an essential part of the plans for the restoration and improvement of 
the forests, it is proposed to make a thorough trial of the many 
valuable exotic timbers which are natives of warm temperate climates. 
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Seeds aro expected of Fncalypts, including Yarrak, from Australia, of 
the Deodar snd other Himalayan trees from Northern India, of Oaks, 
especially Quercus Cerris, and a large variety of other trees from 
England, ‘These will be tried at elevations likely to suit them, from 
5,000 feat downwards to the sub-tropical climate of the Eastern coast. 
‘Tho bulk of the nurseries will, of course, be vccupied by indigenous 
and naturalized trees—the common Ouk, Pines, and Guins, together 
with Sneezewood, and such coppicing species, as may be found best 
suited to the fuel copses, The indigenous species are hardly likely 
to succeed ontside the limits of the natural forest ; they are mostly of 
slow growth, and, compared to Conifers and Kuealypts, are wanting 
in height. Happily these objections do not exist in the case of the 
several hardy exotics long naturalized in Cape Colony. ‘The natu- 
ralized Pines (Pinus Pinea and Pinus Pinaster), it is certain, will grow, 
reproduce themselves, and spread natnrally on the bare hillside. ‘The 
naturalized Oak, Quercus pedunculata, will grow, and no donbt ye- 
prodace itself from eced, as soon as an open forest soil is formed. It 
is anticipated, also, that this species will prove of value in the formas 
tion of permanent fire-lines, ‘The natural reproduction of the natura- 
lized Gume is less certain than that of the naturalized Oak and Pines, 
Near Cape Town the Blue-gum appears to produce sell-sown sced- 
lings, but not abundantly, like the Oak and Pines, - At Grahams- 
town, and farther Enst, self-sown seedlings of Blue-gum are lesa 
common ; but everywhere it appears useless to look for self-sown 
seeilings, except under oldish trees, which are not common in the 
Last of the Colony. At Kabonsie neck (3,000 feet), there are self. 
sown seedlings of Blue-gum, in a position not very favourable to their 
production, but the trees that have produced them aro old, What- 
ever may prove to be tha seedling reproduction of Eucalypta in the 
Amatolas, their coppice reproduction is certain (on the condition that 
cattle ave excluded), and as wood-producing trees, their value is far 
too great to be neglected. In more forcing climates, such as that of 
a moist temperate region within the tropics, the growth of Euealypts, 
especialiy the Blue Gum, is faster than that of any trees hitherto 
observed. In parts of Natal the Blue Gum has been reported to have 
yielded a mean yearly production of wood at the rate of ten tons per 
acre, On the Nilgiri Mountain, in South India, acre-increments up 
to as much as twelve tons of dry wood have been obtained. Figures 
such as these are quite exeeptional, and, except with irrigated land, 
could hardly be expected in Cape Colony. 

“In very dry and exposed situations, probably Pines and other 
Conifers will prove the most usefol for reforesting. "There appears to 
be no situation so wind-swept and exposed, that some of the Austra~ 
Tian wattles will not grow there, As has been mentioned, if the in 
digenous evergreen forest is earefully mansged, it will require no 
special measures or expenditure for fire-protection, and I anticipate 
that little difficulty will be experienced in protecting the intervening 
strips and tongues of grass land as they are gradually afforested. 
‘These areas are more or less surrounded by evergreen forest, and are 
‘thus protected naturally, to a great extent, from fire, Strips of grasg 
land running np into the forest can be fire-protected (aa long as this 
ia necessary) by a fire-path close to the demareation line, und afew 
crosa ines runing parallel to the first line.” 
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"The seal chosen for the maps which are being prepared for 
the management schemes (working plans) of the forests is 8 
inches to the mile. 

Mr. Hutehins refers to Mr. MacGregor’s criticism in his 
recent work on Forest Organization, that the scalo chosen for 
forest maps in India is generally too small, and recommending 
a scale of 8 inches to tho mile, but we hold the opinion that a 
scale of 4 inches to the mile is in general quite sufficient in 
India, and that public funds ‘would be wasted were a larger 
scale to be used, though in certain exceptional cases this may 
he necessary. We give below the Comte de Vasselot’s intro- 
duction to tho Report and his Summary of Instructions :— 


«The work of the Forest Department, considered in its entirety, 
comprises many branches. Its aims shonld be :—~ 

“T, To preserve forests in which timber still exists, from exhaus- 
tion, by reckless und indiscriminate cutting, and by being thrown into 
disonler at anybody's plensuro, (Urgent at Knyana), 

“TT. ‘Lo prevent exhanated forests from disappearing altogether, 
by giving them protection against encroachments which invariably 
follow fires and excessive cutting; by preventing cattle from destroy~ 
ing young plants as they appear; by repairing and restoring those 
parts of the forests which have been in any way injured ; by re-plant~ 
ing tongues of land, stretching dangerously into a forest, which can 
be preserved uuly by inclading both barron and woodod land in ono 
reserve perimeter for re-planting as quickly as possible, (Urgent in 
Eastern divisions). 

“TLL, Yo lay out forests where they would be of benefit to the 
Colony. (Cape Flats and Table Mountain, for instance). 

#1V, To shew Colonial forest products to their best advantage by 
preparing them properly (sleepers), and by shewing specimens at In~ 
ternational Exhibitions for the information of the markets of the 
world (Edinburgh for example). 

I. Management axp Daeservatioy, 


“ Conservation of Knysna—Operations under the first head, on ac- 
count of their urgency, are being pecially directed to the Forest 
Conservation of the Knysna (Vivisions of Knysna, George, and 
Humansdorp), where are yet found magnificent remains of the prime- 
val forests of the Colony, r 

«“ The forests of this region comprize about 50,000 mgrgen of wooded 
land, specially adapted for the supply of timber. 

4“ Exhausted Forests.—The forests of George, and in the Tzitzikama 
country, scattered to the east of the Storm River, and those in the 
Knysna Division in proximity to the road from Kuysna to Pletten- 
berg Bay; in a word, all those forests which have been easily aeces- 
sible for any length of time, are completely exhausted ; not becanso 
a larger quantity of useful timber hes been drawn from them than 
they were able to produce, but because the random and careless manner 
of working has destroyed and wasted twenty-seven times® as much 


© Twenty-seven parts wasted for one part used is not a figure of specch t 


It is q minimum which can be easily proved mathematically. ‘Thus, it appears 
from statistics of 1878 that a “hectare of “futaic” (timber trees) in the 
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wood as has boon usod, and the growth of young trees handicapped 
beyond measure. These plants, after being opened out by the felling 
of neighbouring trees, only reqnired rest to increase and grow, and 
they would in their turn have supplied mature timber, 

“Ten years more of such management would have sufficed to strip 
the Colony of every forest it possesses. There would then be little 
indeed to be proud of in our Colonial woods. 

“ Regulations for arresting destruction.—The Regulations of 1883 
have, however, put a stop to this state of affairs, They enjoin that 
only such wood shall be cut in each forest, as is fit for use, and 
over limited areas, arranged in succession, so that when the last 
section of a block las been worked, the first will again be stocked 
with matured trees, and so on, 

“« Areas prescribed for cutting.—In the gecond place they prescribe 
that trees shall be marked in advance for cutting in each open eection 
without prejudice to the future of the forest, 

“These arrangoments require much preliminary work. It was bo- 
gun in March, 1888, and by the 31st of December in the same year 
twelve blocks had been laid ont, eleven sections defined, and trees 
marked for felling in the sections, numbering altogether 17,750, and 
measuring 324,953 cubic feet of good serviceable wood, and in addition 
numbera of poles and spare. 

« Before putting these regulations into practice, fears were expressed 
whether the proscribed areas would bo able to supply sufficient timber 
to meet the demand. On thia point, however, all doubts have now 
been removed, for at the present moment there is more material 
available in those parts already prepared for felling than the average 
consumption of the six preceding years, which, from 1877 to 1862, 
was at the rate of only 92,000 cubic feet per annum. 

“There was indeed some ground for fear that without a more nume- 
rous staff, and more experienced in work of this nature, it would be 
impossible to arrange forests into blocks and sections, and to havo 
trees marked in advance ready for felling. 

“To judgo of the importance of this work it is only necessary to 
refer to tables of instructions in the Appendix, Nos. 2) 8, 4 and 5. 

“Combination of ' Coupes.’—To properly manage a forest (aménager 
une forét) its working should be regulated for the best interests of 


French Government Forests produced three cubie “métres”” a year, ie, about 
one hundred (10@ycubie fect per morgen, and according to investigations mado 
in France and Germany the annual production of a “hectare” in Burope may 
Tench 14 cubic * métres,” or GUO enbie fect yearly. In the Colony the growth 
of trees is certainly quicker than in Europe, jadging by the with of the 
rings of growth. Let us consider, however, that ouly the mean production, ae+ 
cording to the statistics of 1878, is possible here, viz., 100 cabie feet per morgen. 
‘The area aver which the trees in question have heen cat heing 23,000 morgen in 
extent, would lave certainly produced two-and-a-hale million enbie fect if it had 
been methodically worked, and two-and-a-haif million eubie fect could have been 
taken out every year for ever, with the certainty of always finding the same quan- 
tity of wood available in these forests, Instead of which, they have been cut 
down right and left without any rule or method, and have supplied a yearly aver- 
age of only 92,000 enbie feet according to the statistics of the Knysna Conser- 
vation, and the result is that these portions of our foresta aro completely ex- 
hausted, ‘Thera ig then only too much truth in the statement that we have 
wasted twenty-seven times more wood than we have uscd, 
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proprictors and consumers, That is, the ‘coupes’ should be so 
combined, that the largest yearly average may be drawn from the 
forest for ever, aud at the same time improve its own condition. 

«This is a long and difficult operation, The systematic arrange- 
ment of a single block, at an average, takes a scientific and experi- 
enced officer six months, with tha assistance of several subordinates. 
But when the result is to obtain double the production, and often more 
than double, say, for example, 200 cubic feet per morgen per annum, 
inatend of 100 feet, and that maintained at @ constant fignre, it 
certainly cannot be said that time and money are being wasted, 

« Here it was impossible to undertake a work so complete without 
firet arresting the wanton destruction going ov. In order to better 
appreciate the value of the task accomplished, let us make a compari- 
son, he timber cuttings had epread thronghont the open forests, 
like the waves of a torrent let loose over the country, My fellow 
labourers, working with energy and zeal, as in the presence of a 
plague, hurriedly formed blocks and marked trees for cutting in rec- 
tions equal to one-twenticth of erch block, in which to rigidly contine 
oxploitations, as one would have dug deep channels wherein to receive 
and gather together the vast sheets of water inundating the country, 
Now that nineteen-twentieths of the forests are no longer flooded by 
gangs of destroying woodcutters, attention can be directed to the best 
schemes for increasing their productiveness. 

“ Quantity of wood increased by new system.—Following what has 
been remarked before, we may safely conclude that the result of this 
first branch of our labours will be that each morgen of forest land 
will supply for general consumption more than twenty times as much 
timber as formerly, 

“ Stmilar work to be done elsewhere in the Colony.—There is indeed 
much work of this description to be done throughout the Colony, 
wherever there are any forests at all, notably at Swellendam (see 
Appendix No. 14) and in Divisions of Griqualand West (Appendix 
No, 26), where the destruction of forests is going on at a great pace. 


Il, Demancation ann Restoration. 


« Operations under the second head have been mainly directed to the 
Eastern Divisions of the Colony, On this subject details and expla- 
nations will be fonnd in the Annual Report of the Conservator of 
King William's Town (Appendix No. 20) ; in the reports of the same 
officer relative to the demarcation of Stockenstrém (Appendix No, 
24); to the demarcation of the division of King William's Town (No, 
23); and on the condition of the forests in the Division of Kast 
London (Appendix No. 25). Reports of the Rangers of Slocken~ 
strém aud East London are also annexed (Appendices No, 21 and 
No. 22). 

TIL, Arrormsrixa axp Pranvations. 


« Operations in the Cape Division —Oporations under the third head 
are being actively carried on in the Cape Division by Mr. Lister. 
For his Annual Report see Appendix No. 13, 

“Tt isa matter of the utmost importance that Table Mountain 
should be re-forested (sea Appendix No, 7 and map). Un this subject 
the following remarks may not be inappropriate, 

The absence of rain in the summer months is a general cause of 


a 
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complaint in the Western portions of the Colony. The atmosphere 
is, however, charged with moistnre, and the winds known as ‘ Black 
South-Easters ' are laden with clouds, but at the present time the bare 
surface of the mountain, baked by the scorching sun, offers no attrac~ 
tion to them. Their vapour is rarefied to a very high degree, and 
they pass away leaving no trace behind. Now if the mountain were 
clothed with forests, there is every reason to believe that the clouds, 
attracted by canopy of foliage, infinitely cooler than the burning 
rocks, wonld frequently be condensed into copious rains. I am as- 
surad that such was the case within the last twenty years in the neigh- 
bourhood of Cape Town. The mountain was then covered with trees 
and bushes, and the ‘ Black South-Hasters ’ of summer almost always 
brought sbundant rains, to the immense benefit of the surrounding 
country. 

“ However that may bo, the fact remains that the drying up of the 
monntain springs follows the disappearance of the bushes, Mr, 
Gamble, the Hydraulic Engineer, has not hesitated to give the alarm 
(see Appendix No, 7—1), and it will not be the least of his services 
to have drawn attention to the measures necessary for preventing 
water becoming scarcer and scarcer every summer in the neighbour- 
hood of Cape Town, even after exceptionally wet winters. 

« Bifect of fires on vegetaticn.—Fires have been a most fruitful aouree 
of destruction to forests. laces where woods have been burnt re- 
clothe themselves with a particular kind of vegetation—keur bushes 
and brushwood. ‘Their rapidity of growth denotes a rich layer of aoil 
underneath, When these places are not toa steep or too thickly 
covered by rocks or stones, they excite tho envy of those who have 
properties adjoining. 

“ Fertility of land after fires explained. That the vegetative vigour 
of such land is not due to any inherent natural qualities may be easily 
demonstrated. 

“Ist. By av examination of the sub-soil on which it rests. 
“2nd, By remarking that tho fertility of the soil gradnally dimin- 
ishes as cach successive firc consumes fresh vegetation, 

“3rd. By observing that all places which were formerly forest 

lands, but have long sinee been replaced by pastarage or 
cultivation, thus obliterating all traces of forests, have 
identically the same kind of soil as those placea which 
never were forest land within the memory of man, 

“The fertility of such land ig entirely dae to the presence of vega 
jahle matter acctuanlated during the period they wore clothed with 
trees, and can therefore be but of a temporary character. It took 
centuries to create, but a few years suffice to destroy it. 

“The owners of sneh properties will consider their fertility and pro- 
duetiveness of the present moment only; it is land which will grow 
excellent crops without any manure! and they congratulate them- 
selves, thinking it will be always so. 

“ Temporary Concession of Burat Landa proposed.—This would ap- 
pear to be an instanea in which the foresight of Government shonld bo 
united with the eager but ill-directed zeal of proprietors, 

“The Forest Department should have anthority to make concessions 
of smal! patches of burnt Government lands for a period of font years, 
Conditions of tenure should be drawn up, which would, after that 
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period, make re-foreating very easy, and at no expense to the public 
‘unds, : 

“By this plan neighbouring proprietors could work such land, and 
profit by its yield during the years it would produce the best crops, 
and return it to tho Forest Department enclosed, and with a good 
stock of young forest trees ready for planting out, before the soil is 
quite exhausted. 

“The Forest Department should also receive n portion of the value 
of the fourth year's crop, which would put it in funds for re-foresting. 

“Conditions of concession and details of the plan proposed to effect 
this object will be found in Appendix No. 6. 

“The oak would grow in most of these places, ad if forosta were 
surrounded with plantations of this kind (oak, wattle, &c.) they would 
always have a sure protection from fire, 

« Beaufort West Afforesting—lt was intended to commence sffor~ 
esting at Beaufort West, n work which will some day have a powerful 
effect on the climate of this country, and on tho influence of rivers 
which take their rise in the mountains of that region, For details 
of the objects in view see Appendix No, 8 and map. . 

“ Drift Sands at ast Londun.—In the Division of Rast London, 
the drift sands are encroaching to an alarming extent. Since Septem- 
ber last, information has been gathered regarding the dircetion and 
force of the prevailing winds, see Appendix No. 9. 

“Schemes are now under eonsideration for arresting and fixing them 
by means of vegetation. 

“TL have worked successfully for twenty year in protecting the 
montha of the rivers Sendre and Gironde from encroachments of a 
similar nature, but infinitely more considerable, and Lave no doubt as 
to the success of the work about to be undertaken, 


IV. Cotoxian Woop ro 178 nest ApvaNTacn. 


The particular qualities of Colonial wood have been the object of 
very careful examination. 

“ Creoaoting Colonial Wond.—Fxperimental trials of creosoting have 
been made in England, on behalf of Government, with highly satisfac 
tory results. 

“On this side presautions have been adopted, and causes of dete- 
rioration avoided, in order that* wood may be properly seasoned. 
Finally, the cost has been estimated of subjecting it Lo treatment by 
naolution of sulphate of copper. 

“The first eauso of deterioration is the action of very powerful heat 
on nowly-cnt trees. ‘The more moisture there is in the tree, and the 
higher and drier the temperature, the more rapid is the drying-out, 
the contraction is irregular, and consequently deep xplits occur, 

Season for Cutting.—Henco we shoutd be led to conclude that eut- 
ting when the sap is down in winter, and Keeping the wood out of 
the sun, are essential conditions for its preservation, 

“(L reserve my opinion, however, on the vexed question as to the 
influence of the sap if it is dried ont during certain solar seasons, If, 
however, any disenasion should be raised, I think that the question of 
gengon should be regulated by the period of repose). 

“That would mean it is better to cut down a treo in winter, even 
though full of sup, tan iu summer when it is at rest, leaving it, 
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however, quite intact with bark and branches on. Last spring the 
hard pear-tree and the vlei were pointed ont to me as being in re- 
pose, because their fruit was ripe, To look at them was sufficient to 
prove that such was not the case. Nevertheless it is a fact that all 
the sleepers manufactured in order to assist distressed woodentters, 
were taken from wood full of sap. Otherwise, I have met with no 
such difference of opinion. 

“On the other hand, the more liquid in the tissnes the greater is the 
facility for fermentation, and the change is shown by the appearanra 
of fungus, mouldiness, wet and dry rot, and finally by the formation 
of ulmie acid, 

« Therefore logs should not be allowed to rest apon the ground, but 
should be placed upon blocks, and separated by laths, to allow evapo- 
ration to go on freely. 

“ Precautions have been drawn np to be observed in the preparation 
of wood for the Railway Department. See Appendix No. 12 

“ Sleepas for the Railway Department.—When it was required to 
prepare sleepers from wood in season, not a single species could be 
found im that condition at the time the order was received to make 
the experiment. 

“ Several sleepers, however, were made from wood ont of season, in 
order to text it under those conditions, See Appendix No, 10, ‘As 
the wood was inclined to split, the Conservator thonght it well to 
have it removed to the reservoir at the Gouna saw-mills, which 
Government had lately acquired, 

“ The person there in charge of the machinery, thinking the presence 
of tannic acid in the water would injure the boilers, had them taken 
out of the reservoir, and consequently they were spoiled. ‘The con- 
servator should certainly have asked permission to immerse the wood, 
but if one officer had charge of both machinery and wood, he might 
perhaps have reflecteg that the machinery could not be used until 
winter, and that the rain water would carry away the tannic acid be- 
fore the boilers would Le heated, and so 4 loss to Governuent would 
have been avoided. 

“ Xylophagous Insects.—Insects are freqnently a source of great des- 
truction, 1am indebted to Mr. Peringuey, whose knowledge on this 
subject is surpassed by no one of my acquaintance in the Colony, for 
a treatise on xylophagous insects, a question of too much importance 
to he omitted’ from this report, (See Appendix No. 26.) Wood 
might perlups be prescrved from the ravages of insects, as from rot, 
by the use of antiseptics, 

“ Cost of Injecting Sulphate of Copper—The cost of the preparation 
of wood by a solution of sulphate of copper, is detailed in Appen- 
dix No, 11. 

“The timber yards at Gouna, if placed under the control of the 
Forest Department, could easily be adapted for earrying on guch 
operations. 

“ Gouna Saw- Mitls.—Mauch labour could be economised by using the 
steam engines already erected; and, at less expense there than any= 
wiiere else, cylinders could be utilised for the preparation of wood in 
closed vessels, 

“There would then be a useful and economical connection between 
the exploitation (cutting, sawing, &c.), the preparation, and the 
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mannfacture of wood into sleepers, which is essential to the success af 
the ventura. If, on the contrary, the whole work were not under the 
supervision of one officer, there would necessarily be a continual 
divergence of views, which would begin with difficulties, and inevit~ 
ably end in the sacrifice of one of the two interests, to the great 
detriment of the Colony. 

% Appointment of Officer.—Tt would therefore be necessary to appoint 
a competent officer for the Forest Department, who should receive 
salary and allowances of £550 per annum. He would taka charge of 
exploitation, &e,, at the Gouna, the saw-mills, the preparation by 
sulphate of copper, and would have control of the technical part of 
demarcations in that region. 

“« Measures taken for Seasoning Wood for Railway Department.—It 
is very desirable that the Colonial wood requisitioned for by the Rail- 
way Department should be supplied with all its good qualities fully 
developed. 

«Measures taken with this end in view are explained in Appendix 
No. 12 (7), and precautions to ensure a satisfactory result are detailed 
in Appendix No. 12 (2). Lf, as is confidently expected, this experi- 
ment prove successful, many persons will be able to judge for them~ 
selves of the good qualities of the wood, and Government itself will 
be an official witness. 

“ Edinburgh Exhibition —An International Forestry Exhibition will 
shortly be opened at Hdinburgh. Without losing sight of technical 
matters interesting anly to those concerned in the amelioration of 
woods ani forests, this opportunity should be seized of making known 
to the world the great value and beauty of our Colonial woods, 

“We should profit by pointing out the quantity annually at our 
disposal, of those species at all events, usually in demand. 

& 4 description of specimens to be exhibited, and a short account 
of each species, will be found in a preliminary catalogue ; Appendix 
No. 29, 

 Pimber Trade—Tho general depression of trade has told heavily 
upon our internal commerce, and importations of timber, as shown 
jn Tables annexed, No. 27. But, thanks to the action taken by Gov- 
ernment in employing colonial wood for publio works, it is sincerely 
hoped it will be otherwise in the future. 

& General Resuits,—From these statements some idea may be formed 
of what has been accomplished this year. ‘bey will, at any rate, 
serve as a rough sketch to show those interested in the question of 
forestry, the great extent of the work to be done for the well-being 
of the Colony in this respect. 

« All these improvements and alterations can be enccessfully carried 
out, but it is essential that Parliament should give the matter its 
careful attention, and make provision for the Honourable the Com- 
missioner of Crown Lands and Public Works to carry out the resolu- 
tion so wisely taken on the 26th June, 1883, viz. :— 

«The House of Assembly begs to inform the Honourable the 
Jiegistative Conncil that it has concurred in the following resolution 
passed by tho Legislative Conneil ;—‘ That this House, fully alive to 
the importance of having « proper Forestry Department in our Civil 
Bervice, desires to urge on the Government the various recommenda- 
tions of the Superintendent of Woods and Forests (G. 1~'83) lately 
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laid on the table of this Honsa; especially tho enggestion thoreit 
submitted of sending young colonists to Nancy to bo instructed in 
forestry for future employment in the service of this Colony, on the 
understanding that the proposals suggested in the said resolution will 
involve no expenditure of public funds, for such expenditure can, ac- 
cording to law and usage, only have its origin in, and be first recom- 
mended by, the House or Assembly.”” 

“ Speaking now from a practical and painstaking experience of three 
years, I can safely say that by no other means than those indicated, 
can the Colony reap a real and lasting benefit from its woods and 
forests, 

Part I—Quyenay Osanrvations, 

“ A.—Conditions of a Systematic Treatment —Tho new regnlations 
begin with some remarks from a technical point of view, om the gen- 
eral principles of forest treatment :— 

«fo fell the quantity of timber equal in amount to that which the 
forest can yield annually in perpetuity, so that each yoar the quantity 
may be replaced. 

“To assure the reproduction, as quickly as possible, of the best 
species on the parts cleared,’ 

“There is hore enunciated the economic proposition that a Crown 
forest, in its land and in its wood, eonstitntes a capital belonging to 
the community at large—a community which it is essential to consider 
as being imperishable. ’ This capital should be husbauded, improved, 
and increasod in proportion to its utility, and above all, to the jus 
finence which this class of property may exercise on the climate and 
wealth of a country, This capilal is composed of the value of the soil, 
plus the value of the woud covering it. ‘Tvees increase in bulk and 
form ; thus each year a certain namber of cubic feet of wood is added, 
If on any one plot of ground there are too many trees, the growth 
will be proportionately lesa. If there are vacant places’ in the plot 
the sum of the growths will not be as large as if the whole surface 
Were campletely covered by trees. And, lastly, if the plot is wooded 
with over-mature trees the sum of tho growth will be smaller than 
where the plot is furnished with troes in full vigour of growth. ‘Thus, 
for a given surface there is a certain quantity and arrangement of 
trees that will give the greatest possible yield ; and the capital, in 
its two-fold sense of the land and the wood which it carries, should be 
brought to that point at which the greatest possible yield can be 
realised; if, from a forest producing each year a certain number of 
cubic feet of wood, no mora is removed per year than a quantity equal 
to that which has been formed, the capital remains intact, Exactly 
as on a farm capable, for instance, of carrying 1,000 head of cattle, 
and on which 100 head of cattle aro born per year, if not more than 
100 head are used during tho course of the yoar, the capital may be 
said to remain intact, If, then, we are to avoid trenching on the 
capital, the annual production of wood, like the harvest from cultivat- 
ed ground, mugt not exceed the yield of the ground. Only the value 
of the yield can ba legitimately credited to the general reyenuo and 
expenditnre of each year. Thus— _ 

“1st, A forest should be worked go that in any one locality a 

young, and better growth, may succeed the old forest 
which has been cut down, 
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2nd, The quantity of wood eut each year ought to be such, that 
the forest may be maintained at the maximum of produc- 
tion; and, thia point reached, no more wood should be eut 

. than is annually produced, 

“Brd. All trees should be utilised and turned to profit except 
those reqnired for the conservation and improvement of 
the forest. 

(1), Reproduction of the Forest.—The following conditions require 

to be fulfilled in the reproduction of a block of mature high forest: — 

“Jet, A complete sowing (ensemencement) of the ground, 

“2nd. Protection of the soil from the action of the sun, 

“3rd, Shelter to the young plauts for the first few years of their 
existence. 

(4th, Atmospheric influence allowed to act gradually on the young 
plants according to the individual temperament of the 
species. 

« These fonr conditions are ordinarily realised in practica by means 
of three successive ‘ coupes,’ or cuttings, following one another over 
the same ground at short intervals of time, 

& Seedling Coupe (Coupe d’ensemencement).—The prineiple of this 
coupe is, that while enongh trees are cut to admit the light reqnired 
for germination of seeds, and the early development of seedlings, 
sufficient trees are left to furnish a good supply of seeds, and to shel- 
ter the young seedlings. 

“Secondary Coupe.—As the young re-growth acquirea more strength, 
more light is necessary for its growth. For this purpeso a portion of 
the trees left in the first, or seedling, coupe, are felled; by preforence 
those trees are taken which dominate the most vigorous re-growth of 
young plants, care being taken, nevertheless, to still leave a certain 
number of trees for the partial shade so benciicial to young plants, 

“ Final Coupe.—When at last it is judged that the young re-growth 
of seedlings and saplings is strong énough to stand alone in the final 
coupo, the remainder of the old trees are cut down. Henceforward, 
with fall light and space the young trees grow rapidly, In this man- 
ner each compartment of the forest is regenerated successively, and 
when the last tree of the last compartment has been cut, the rotation 
is finished; the conpes then begin again with the trees which have 
had full time to mature in the compartments where the first repro- 
duction cuttings were made. 

“Thus each compartment is wooded with trees of the sume age and 
growth, and the forest presents a series of groups of trees of different 
ages, the groups being graduated, and maturing one after the other in 
succession, In this state a forest is called ‘regular,’ and such is 
the mechanism by which, apart from any extreme conditions of vege- 
tation, a regular young forest is made to replace mature old trees. 

“Tn the forests of the Colony, on account of the power of its climate 
in light and heat, the coupes may be simplified. In fact I have noticed 
that almost everywhere the forests show a good natural reproduction 
of plants of the best species. In all the forests that I have visited, 
it will be unnecessary to make separate scedling coupes ; the seedling 
and the sccondary conpe may be thrown together, And further, if, 
when this combined coupe is being made, care is taken to mark for 
felling only thoroughly mature or overmoture trees, and to rescrve 
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for shelter, young tees in fall growth! selecting those developed from 
seedlings, and avoiding those developed from coppice shoots, the trees 
Teserved will be of « clase that can remain usefully on the ground np 
to the time of a subsidiary improvement enfting, made with the double 
object of thitting the young growth, and to clear off the ground all 
trees which have by thad time become mature amongst the reserved * 
trees. * 

Thosé of the old reserved trees which remain after’ the improve- 
ment coupe, will bo loft finally for the end of the rotation, and will 
naturally fumntsh very fins wood, they boing all picked trees left exeep- 
tionally Jong on the ground, = 

“ (2). Quanthty of wood to be cut Yearly—In order to fix the 
quantity of wood which may be ent each year ina forest, in order to 
have tho same quantity always available, this quaatity being the 
greatest. annual yield, or capability (Possibilité) of the forest, account 
must be taken of :— 

“1st. The aren of the forest, 

“2nd. ‘The material on the ground, 

“8rd, The age st which the trees are workable (exploitable), 

“ Thns, supposing trees of the more valuable species are mature at 
80 years of age, that the soil is uniform and wooded with a succession 
of groups of trees reaching 80 years one after the other, if each year 
one-eighticth of the area of the forest is cut over, the cuttings of 
course being done regularly according to the gradation of ages, then 
the quantity of wond to be cut each Year will remain the same for 
ever; in other words, the fellings will not exceed the capability of 
the forest. r 

“The above is a simple case, but in every management scheme the 
three essential points are those ennmerated above, 212, the area of the 
forest, the condition of the trees now on the ground, and the age at 
which they mature. 

(3). Sale of Forest Produce.—Payment for wond, and all forest 
produce, is made to the exact value of tho licences delivered, or on 
the sale price of the exploitable material on n plot of forest, in easeg 
Where sales are possible (Government Notice No, 406, 1983, § 4), 
seconting to the conditions of sale hers appended,  Mlivit fellings in 
a forest are deplorable ; direetly, in the lust value of the wood stolen, 
indirectiy, in tho effot on tho sale of wood felled in a legitimate man’ 


which the legitimate dealer, who has had to pay for his leence, ean 
afford to ask, and who thus loges an qutlat for his industry. In. 
forosts it is essential that police measures be rigidly enforced, aud thig 
cannot, of course, be done without an adequate staff. 


young trees which have not been ty much damaged, or too closely 
covered up with refuse and waste wc i 

selves, to recover from their injuries, and to grow into useful trees, 
Bat as soon as the best of the mature trees in a forest had all been 
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rerioved, the wood-cntters wenf over the groénd ‘again looking for 
troes which at first were thonght to be got worth entting, Then the 
me process of damaging the young growth amd sarrounding forest 
was tepeated. Each time, qust as tho young growth was recovering 
from the effects of previous workings, another tree felled in the neigh- 
bourhood partially destroyed the young wood again, In the end, 
when the forest was nearly worked out, it was olosed, leaving tho soil 
strewn with the remains of the old worked trees, and a young growth 
often too much damaged to be capable of thorough recovery ¢ above 
this are old mis-shapen trees which, with theis long horizontibranches, 
take up more space than would several wall-formed younger trees. 

“Jt is better, of course, to give the young re-growth this emall 
chance of recovery, than by repeated scattered fellings tu destcoy the 
young growths altogether. ‘The complete closing of the forest atays 
jte utter rain, but the wood-cutters are thereby deprived of week, and 
the locality of its supply of wood. 

“ €.—Problem to be solved.—The problem that has to be solved is 
this:— 

“Yet, ‘To conservo and improve the forests, i., to insure both their 
natural reproduction, and, by having a gradation of ages, sustained 
and constant supply. 

“2nd. To obtain this result by a method which will allow of the 
utilization of over-mature trees scattered throughout an irregular 
forest. 

8rd. By asteady supply of wood, to provido for the wants of the 
community at large, as regarda wood and @ forest rovenue, and for the 
wants of the wood-cutters in the matter of regular work, Tho result 
of my inquiries on the age at which onr most valuable forest apecies 
reach maturity, leads mo to the conclusion, that for the present, and 
subject to correction as our knowledge extends, We may assume that 
the age of maturity of the more valuable species lies between 60 and 
80 years for certain ‘essences, and 120 and 150 years for others. 
‘This period of maturity passed, it is probable that over-mature trees 
may still remain uncut for a considerable period without showing any 
pronounced signs of decay, or oxperioncing any notable decline in 
value, comparing the yearly growth in wood, to the yearly interest on 
the capital value of the trees. Iam of opinion that, having regard 
to tho forest condition prevailing at Goorge, Knysna, and Tzitzikama, 
the principal cuttings can be managed 60 as to leave on the ground 
more or less regular masses of young trees, the mean age of which 
will be between 20 and 40 years of age, and 80 and 100 for others. 
‘And these trees will require nething but complete rest to reach their 
term of maturity. 

« In Europo two years are allowed to contractote, or purchasers, to 
complete the working out of a coupe; thewe two years should not be 
exceeded on account of the danger done to the re-growth as long as 
the young trees in the coupe are at the merey of the workmen and 
their cattle. The two years cannot be shortened without inconveni- 
ence to the wood-cutters, méve especially perhaps in this Ooleny, 
where the different species of Huber are held to be in season fot a few 
months only. 

To divide a forest into blocks of between 400 and 1,000 morgen, 


x 
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natoral boundaries, such as rivers, valloys, ridges, &o,, ean generally 
be utilised; where these are not available block lines are opened. 

“ Bub-diriding each black of forest (or serios) into 20 sections or 
compartments, each of these sections being worked during two years, 
felling will proeced by bi-annual sections rogularly through the forest, 
a0 that tho mass of trees on any one section will have 40 years rest, 
or in other words, be ready to cut at the end of the rotation of 40 
years. The division of the forest into blocks, and the sub-division of 
the blocks into 20 bi-annual enttings (Art. 1 of the new Regulations), 
in which the number of young trees left on the ground is equal to the 
number of mature trees cut, provides 2 solution of the three closely 
connected questions enunciated above, sinca the conservation, the Te 
gulation, and the working of the forest within its capability, are all 
provided for, The object of improvement cuttings is to fluish the 
work which tho prineipal coupe (exeented as has been explained sepa- 
rately) has done more or leas completely, These improvement cuttings 
will consist of thinnings, giving the young trees greater space to grow 
in, and bringing under the axe a certain namber of mature trees which 
could not, without some loss, be left standing until their turn arrived 
to be cut in the principal coupe at the end of the rotation, Thus the 
forest will be improved, and at the samo time conserved and made 
regular. 

“In the second place, account has to be taken of the wants of those 
who use wood, and of those ta whom it affords work and daily bread. 
From this point of view the forest blocks (or series) must be sutlici- 
ently smal! and numerous that there may be always a section (or 
compartment) open, and being worked, near localities where wood- 
cutters have settled. 

“The number of sections being calculated so that the re-growth in 
the first section ent, will have grown into mature trees by the time 
that the working of the last section hag been finished, it will never 
at any time be necessary to close the whole forest. In any aection 
which it is proposed to open, there are always trees which it is 
desirable to cut in order to allow the re-growth to develop, and others 
which it is desirable to leave standing for seed and shelter. It is the 
duty of the forest officials to select and mark for felling those trees 
which shonld be ent. This done, the section is thrown open, and 
wood-entters aro free to select among the trees marked for felling, 
any trees they like, aud to tuke out a license for them. ‘Those trees 
which will nob suit ona wood-cutter may answer the purpose of an- 
other, and as all work will be concentrated within a limited area, 
wondmen will utilise trees which they would not have the chance of 
getting in a forest entirely closed after excessive working. 

“To pay for a license and take possession of a tree, there must be 
abasisof payment, For this purpose the forest officials, after marking 
the trees selected for felling, menswre them standing (in circumference 
and height), number them, and calculate their cubic contents and their 
value at current rates, Many of these trees contain but little work- 
able timber; for these the price is very low. A wood-cuttor who 
formerly found it difficult to pay £1 10s, at George or Knysna, or £1 
at Tzitzikama, for a license, can now get a license for a few shillings. 
If an error be made in measuring the value of the cubic contents of 
the tree standing, Art, 14 provides the means of rectifying it. 
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“Tho total of the trees marked up to date in the Knysna and George 
Forests, is greater than the mean of the previous annual cuttings. 

“The prices payable for wood have heen unified, and are now the 
same for Tzitzikama, George, and Knysna, It is only just that this 
should be so, the cost for living, and the outlets for wood, being 
similar in the three districts. Genorally, the prices for wood under 
the now tariff are less than under the old; the only notable exception is 
that of stinkwood, With regard to this wood, the large margin of 
profit which existed under the old tariff between the cost of the wood in 
the forest and on the market, is very remarkable. ‘The comparatively 
excessive profit obtained from cutting stinkwood was the chief cause 
of this epecies having been so overworked, Tho best means of 
stimulating the sale of other species, and thus obteining a regular 
and profitable market for working the forest, is to raise the price of 
atinkwood. If the prices for different species of wood in the forest 
do not correspond with the prices on the market, the wood-cutters 
will all endeavour to obtain those species which, on working, will 
yield the largest margin of profit, and will neglect those which will 
yield the least profit. This would reproduce on 9 small scale, within 
each coupe, the very evils which a faulty management has prodnced on 
large scale in the forests, to remedy which evils, is the object of 
the new regulations. ‘The disproportionate demand for stinkwood 
will probably continue even at the enhanced rates of the new regula- 
tions, and should this be the case, it will show that the rates for stink- 
wood are still relatively too low, 


Part IL—Practioan Darats. 


“1, There will be a sufficient number of series to provide for one 
section being always open near each locality where wood-cuttera have 
established themselves. 

“2, The area of a series will be between 400 and 1,000 morgen ; 
it will rarely excced the fatter figure, nor bo less than the former, ex- 
cept in the case of a small isolated piece of forest which cannot be 
conveniently grouped with another. 

<3, Tho first sections of a series opened, should enclose about 4; of 
the contents (Art. 1, Regulations). If the land is uniformly covered 
with trees, and equally fertile throughout, 1, of the contents will ex- 
actly cover gs of the arca. 

“Tf one part—say half, for example—ia without trees or exhausted, 
gs of the contents, cut down in the best place, would only cover half 
as, OF Hy of the total area, and the section should not be extended be- 
yond that proportion. 

“Tf a series, A, contains both North and South aspects, the sections 
(n) facing the North, should generally have au area of py, (fh): 
move than 4, of the total arca fy, and should be fg + a'y (sa); and 
those fucing tho South, 7s, (7's), fess than z of the total area yy, and 
should be #y — yy (y')). So that by adopting this plan, sections with 
a South aspect will be 4%, smaller than those with a North aspect, 
unless there are other reasons to the contrary. In one word, areas of 
sections should vary according to the distribution of the trees, character 
of the soil, aspect, or uny circumstances which influence their produc- 
tiveness, 

“4, As a role the first section in a series will be opened in that 
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portion of the scries best able to meet the wants of the wood-cutters 
Of the locality; the sections will be ranged in regular order, begin- 
ning with the section first opened, 

“5, No tree, withont special reason, is to be marked for felling 
within 30 yards of the edge of the forest, or within 10 yards on 
either side of the top of a ridge within the forest, 

“6, The selection and marking of trees to be felled, should be done 
with the grentest care, and in order that no trees may be overlooked, 
the work should ba done in narrow lands, called ‘yirées? in forest 
language ; special instructions have been given on this point, 

“7, The young re-growth of forest species will be examined, and tho 
better the re-growth, the greater will be the number of old trees marked 
for felling. As far as it can be done without injuring the develop- 
ment of the re-growth, all well grown trees from 20 to 50 years of 
age will be reserved; the remaining trees will ba marked for felling. 

“8, No poles standing alone, nor any seedling or sapling of a 
timber tree, should be marked for felling, 

“In a group of poles, most of them may be marked for felling, ox- 
cept the thickest and straightest, he poles so loft uncut are not to 
be mora than three yards apart, 

“9, When a large tree has boon marked for felling, trees near it 
shonld also bo marked for felling which appear likely to bo injured by 
tho fall of the large tree, 

“10, Particular attention is always to be paid to stinkyood, in ac- 
cordance with special instruetions given about this species. 

“11, The poles referred to in the Regulations should he obtained 
from saplings which are over-crowded, or suppressed, or which from 
some other cause cannot be expected to develop into useful trees. 
These poles are such ascan be nsed for dissclbooms, long-wagons, 
&c. Smaller poles, only suitable for fencing, de., ara termed spars, 
and are charged at lower rates in the new Regulations, 

“42, In measuring trees the diameter will be taken with a ‘dia~ 
meter gange,' graduated from 2 inches to 2 inches. 

“The height of the trees is estimated by eye. The total height of 
the clean stem, or bole of the tree ia entered first, and then the total 
height of serviceable stem; the estimate is made so as to be always 
below, rather than above, the true height. 

“18. In caleulating the cubic contents of a treo standing, the taper 
of the trunk will be allowed for according to the average taper of trees 
of that species, in the same forest, The average taper for any epecies 
will be found by felling a certain number of trees in each forest, and 
measuring the average decrease, in girth per 10 feet of length, 

“14, The cubic content of the squared log is taken at 60 per cent, 
of the round log, caleulated ag above, 

“15. On the demand of the license-holder, and from time to time, 
in ordor to vorify moasurements, a second measurement proseribad by 
Art. 14, Government Regalations, will be taken by the Ranger, and 
noted in a book kept fur the purpose. 

“ Particulars of this measurement will be endorsed on the back of the 
license in any case in which the license-holder ean show that he is 
4 loser by tho original measurement. If, on the other hand, he ig 
a gainer, no notice will ordiuarily be taken of the difference; but in 
cago tho differonee may be large, the matter will be referred to the 
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Conservator, who, should it appear necossary to do a0, in order to 
avoid injustice to the other license-holders, will issue orders for the 
recovery of the excess value. 

“Tho second measurement prosoribed by Art. 14, will only ineInda 
sound wood, Where there is any doubt as to the soundness of a piece 
of timber, its measurement will be deferred till it has been cut ap. 
But in any case the old tree, sound or unsound, is the exclusive pro- 
perty of the license-holder who bought the license for felling it. 

«16, When issuing licenses, the Conservator or officer in charge, 
will point ont that in order to be retieved of the Jiabilities stated in 
‘Art, 18, Government Rogulations, the holder of the license must 
observe the following rules :—~ 

“Tn cases where it is absolutely necessary to cut down trees not in- 
cluded in his licenga, in order to reach those for which he holds % 
license, ho must point this out to the officer in charge of the section 
when he presents the license, and reqnest him to mark those trees it 
is necessary to cut down, which are of any use for poles, spars, &e. 
These the wood-cutter must remove close to the ground and lay in 
piles along the side of the path at places indicated, and he mnst in 
every particular follow the directions of the officer in charge (see 
Art. 17). 

“Trees or branches damaged by the fall of those licensed to be cut, 
unloss through carslessness, must be properly proned and trimmed if 
they can still be preserved, but if the officer in charge is of opinion 
that they cannot thrive, they must be dealt with in tho manner men- 
tioned above. 

“17, The officer in charge, after registering each license, must 
mako a mark on every tree granted, and must take an exact note of 
all wood which he has found, without doubt, it was impossible to avoid 
cutting down. When the use of poles is absolutely necessary to ren- 
der the slip-paths available, he should only authorize the nse of those 
already cut down, which have no ealeable value, either on account of 
deformity or species, especially reserving those suitable for wagon 
worl (disselbooms, long-wagons, &c.) 

“At the end of every weck the officer in charge should send the 
Conservator a statement of wood so et down, showing how much 
has been used for the slip-paths, and how much is available for the 
Conscrvator to include in future liconses, 

“18, ‘The treea must be cut as close to the ground as possible, and 
jn no case must the stump left on the ground after felling a tree, be 
more than 6 inches in height from highest point of the ground to 
the highest part of the stamp. 

“Tn eases where a tree has more than one stem, the distance 
(6 inches) is to be measured from the point of divergence.” 


J}y- Notes, Queries AND Pxrracts, 


Roors,—Wee reprint from Nature the following abstract of a 
lecture delivered by H. Marshall Ward, M.A., Follow of 
Christ's College, Cambridge, and Assistant Lecturer in Botany 
at Owen's Colloge, Manchester, It gives in torse popular 
language some of the main facts known about the growth and 
fonctions of roots :— 

In treating of the roots of plants this evening, I may Testes 
you to dismiss from your minds any expectations or apprehen- 
sions of marvellous descriptions of tropical or rare roots on tha 
one hand, or of a list of the peculiarities of various kinds of 
roots or so-called roots on the other, though it is not improbable 
that some of the facts will be, in part at least, new to some of 
you, as they certainly are to many people. I do not propose 
even to put any new discoveries Before you. It has seemed 
much more to the purpose to shew, as well as time will permit, 
that a vast amount of interesting and important information can 
be derived from a proper and systematic study of the roots of a 
common. plant-—information, moreover, which is important alike 
to the scientific botanist and to the practical agriculturist, two 
people who find they have more and more in common each day 
they come to know one another better, As the diagrams must 
in part have told you already, I propose that we meet on ground 
familiar, to a coriain exient; to every one ; and the sequel will 
show, I hope, that we have in no way acted unwisely in taking 
each other into confidence on tho subject of an ordinary root, 
such as is well known to all of us. So much is this the case, 
that our study may be confined for the most part to the root of 
the common Broad bean and a few other plants of our gardens, 

[The locturer then shortly described the germination of the 
common bean, maize, amd a few other plants, and illustrated by 
diagrams the mode in which the first or primary root of the 
bean seedling emerges below, as the young seedling shoot (or 
“plumule ”) prepares to fores its way upwards to the light and 
air, Noxt followed a short consideration of what this root may 
be said to be.] Anticipating matters to a certain extent, it may 
be shortly described as an organ for fixing the rest of the plant 
to the substratum, or soil, from which it absorbs certain food- 
materials, By confining our attention to this typical and well 
known form of root, we may avoid any complexities resulting: 
from the consideration of the more extraordinary cases oceur- 
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ring among the lower plants, or among curious aérial epiphytes, 
parasitic or otherwise, and other abnormal forms—forms which 
would demand several lectures by themselves. 

The roots we have to consider, then, are organs for anchoring 
tho rest of the plant firmly into the soil, and for absorbing cer~ 
tain matter dissolved in water from that soil. Obviously, we 
may do well to see, first, how the root gets into the soil ; and 
secondly, how it accomplishes iis objects when there. 

When the young root first peeps forth from between the coats 
of the sced, if is seen to have its tip directed downwards towards 
the centre of the earth, Now this is not an accident; for if 
the seed he turnad over, so that the apex of the root is made to 
turn ppwands, ita tip soon bends over, and again becomes di- 
rected Hownwards. [Mlr. Ward then proceeded to explain, as 
shortly as could be done without detailed experimental ovideneo, 
that this persistont turning earthwards of the young root is due 
toa pecaline property, almost of the nature of a sensitiveness 
or perception to the influence of gravitation, and is not due 
merely to the weight of the organ.] 

Noxt, evidence has been obtained to show that the tip of the 
root has a slightly rocking or swinging movement, which is 
more or less of the nature of the movements so well known in 
the case of tho stoms of twining plants ; the tip of tho root, in 
fact, not only moves earthwards, but tends to describe a very 
steep spiral as it does so. Theso successive very slight noddings 
to all sides of the tip as it proceeds in a line directed towards 
the centre of the earth are extremely slight, it must be borne in 
mind, but they may aid the point of' the root to wriggle its way 
between the particles of earth in a loose soil, or to run down any 
crevice or hate it meets with. 

Thirdly, in addition to its dotormined tendency to descend, 
though in a very slightly spiral course, the tip of such a root as 
we are deseribing hax been fonnd to be peculiarly sensitive to 
the contact of solid bodies. ‘This extremely curious pheno- 
menon could only bo fully described by references to experiments 
and matters which we have seant time for. It must suffice, 
therefore, to state that there is evidence to show that tho ea 
treme tip of the root, on coming in contact with a hard resistant 
body, is caused to turn aside from that body, and if it comes 
simultaneously into contact with two bodies, one of which is 
harder than the other, it is caused to bend away from the harder 
of the two. This property is all the more curious because, at a 
portion of the root a very short distance behind the tip, contact 
with a solid body causes that part of the root to curve over the 
touching body, much in the way that my finger is now curved 
over this wooden pointer, As already stnted, timo will not 
admit of our examining these very remarkable matters more 
closely—they form subjects for lectures in themselves. 

But we have not yet finished our survey of what these sensi- 
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tivo tips of the roots aro capnblo of, Exporiments show that 
they turn towards a wot surface or atmosphero—a fact of great 
importance, and one which no doubt lies at the base of the ox- 
planation of the choking up of drain-pipes, &., by the roots of 
neighbouring trees. Further, the apex of the root of sucha 
plant as the oan we are considering avoids the light—avoids it 
as energetically as the leaves and green parts turn towards it. 
The two facts thus tersely put, viz. that the tip of the root tends 
towards a damp spot and avoids an illuminated one, are of 
course also in agreement with the rest of the behaviour of our 
germinating bean, and hence the root descends into the damp, 
moist, granular soil. 

It is now time to seo what sort of structure this wondorful 
root-tip possesses, and to inquire whence comes the impulse 
which drives it forwards into the gsoil—for it will be seon that 
while the forces producing the varioue curvatures which havo 
been referred to tend to guide the apex of the root downwards 
botween the particles of soil, towards the darker, moister, deeper 
parts, they cannot be expected to drive it into the soil. 

In the first place, the tip is a firm, conical, smooth body, 
covered with a slippery, loose root-cap, as seen in the diagrams. 
Now, it cannot bo too carefully borne in mind that the true tip 
of the root, beneath the covering cap, is resistant and somewhat 
clastic ; it consists of multitades of minute tightly-packed ceils, 
each densely filled with protoplasmic substance containing very 
little water, and of a consistency resembling in some degree that 
of a well-made, hard-sct jelly. Perhaps, indecd, a bettor idea 
of it may be gained if the conical tip of the root is compared 
to a firm, resisiant jelly, cut up by delicate partitions into mal. 
titudes of minute blocks, which, however, are not separated 
from one another at all. In any caso, it is clonr that such a 
cone, if steadily and slowly driven by a persistent force from 
behind, is admirably adapted for penetrating between the parti- 
cles of soil, eenecinlly if we bear in mind the following facts: 
(1), the cone is protected by a slippery cap of loose cells, which 
prevents the tbrasions of the pariieles of soil from injuring the 
cells beneath ; (2), tho driving force is steady and continuous, 
and directed vertically, i.e., along the axis of the cone ; (3), the 
ae oscillates slightly from side to side, and is thus probably 
(though not to any very great extent) insinuated between the 
earthy particles, no doubt being aided ‘to a certain extent by 
other properties to which allusion has been made,* It is of 
course obvious that the last thing we should expect of such a 
cone is that it could take up quantities of water from the soil: 
its structure is clearly in no way adapted for such a purpose, if 


© This oscillation can obvionsly have very little, if at all any, effect. The 
lecturer hes omitted to refer to the curling up of the root bebind the zone of 
elongating ells, which curling up will be found fully described in Sach’s new 
work Vorleswigen ueber Planzenphysiologie—[Ep.] 
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only from the fact that there would be nowhere for the water to 
effect an entrance, 

And now comes the question, What is thia steady, continuous 
driving force from behind? Well, it is due to the simultaneous 
elongation of the hundreds of thousands of little cells situated 
a short distance hohind the more rigid cone we have just ex- 
amined. No doubt it seems a hard fact to grasp—that the ab- 
sorption of water, and the interealation of minute particles of 
substance in the interior of the cells shown in this diagram 
should he capablo of steadily driving the apex of the root into the 
soil ; bul it is a {act nevertheless. Perlinps you will apprehend 
the matter more clearly if I offer you a well-known illustration 
which, it is true, does not exactly cover all the facts, but which 
will, ab any rate, aid you in overcoming some initial difficulties. 
You are well aware that a wedge of wood driven firmly inte a 
crack in a rock and then moistened, swells, and that it may 
swell so powerfully as to fracture the rock ; very well, the 
elongation of the cells behind, which steadily drives the firm cone 
of the root forwards, is to a great extent duo to the absorption 
of water, which causes each cell to grow longer. I say to a 
great extent, because, while the water is, on the one hand, 
absorbed in a slightly different way and enlarges the volume of 
each coll ton much greater extent, there are, on the other hand, 
forces at work which cause new particles of substance to he add= 
ed to those originally composing the cells, and_so fix the cells, 
as it were, in their condition of greater elongation, strengthen- 
ing them at tho same time. But this is not all. Besides 
growing longer, and thus driving the apex steadily forwards, 
the cells behind increase in diameter, and so Tah aside the 
particles of the soil with a force which would astonish you if I 
enterod into figures; this, huwever, can only bo adverted to 
here, since we must now pass to the explanation of one or two 
other points. 

Tt is cloar that, gront as is the driving force supplied by so 
many elongating’ cells—and, of course, it is upon the sinuulta- 
neous action of countless thousands of cells that the driving 
power depends—it would soon cease to be of much use unless a 

oldtast were insured at some point behind. This brings me to 
the consideration of an extremely important matter, und ons on 
which I hope to make you quite clear. At first, while the root 
is still very young (as in this dingram), the weight of the seed 
above, with that of any soil covering it, seems to suffice to 
afford the necessary points of application ; and this will doubt- 
less he aupplomented immediately afterwards by the increase in 
diameter of the upper part of the root. 

When the root has attained some little longth, however, 
striking change takes place in its behaviour to the surrounding 
soil, First, let me call your attention to the following points, 
as illustrated by these diagrams. When tho young primary 
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root has attained a length of about 4 to 6 or 8 inches— 
depending on circumstances which wo need not occupy tine in 
examining—the older portion nearest the seed has ceased to 
grow in length, and its surface is becoming clothed with a dense 
covering of very delicate hairs, which will be referred to in 
future as tho “root-hairs.” Each root-hair is an extremely 
slender sac—a sort of long tubular bladder, in fact which pos 
sesses in virtue of its peculiar organisation an extraordinary 
aptitude for taking up water, and for attaching itself to the 
particles of soil with which it eomes in contact. These facts 
are well illnstrated by reference to these diagrams, to which I 
wish your attention for a few minutes. 

From the delicacy of these rootehairs, and from their spring- 
ing at right angles from the surface of this part of the root, 
radiating in all directions between the particles of soil, to which 
they immediately proceod to glue themselves, it is obvious that 
they are saved from being torn away as the tip of the root is 
slowly driven forwards between the particles of soil; if they 
were to arise on the tip itself, or on the parts which are elongat- 
ing behind it, they would infullibly be removed by the abrasion 
of the particles of soil. Instead of this, however, they become 
developed on the parts behind in successive multitudes as those 
parts cease to elongate. 

At tho same time, the thousands of points of attachment es 
tablished by the root-hairs afford the holdfast which becomes 
more and ‘more necessary as the apex of the root is driven 
further and farther forwards, and as the weight of the adrial 
parts of the plant, with their increasing surfaces exposed to 
wind and weather, become larger. 

Meanwhile, leaving aside for the moment the consideration of 
how these millious of root-hairs take up the water and food~ 
matters from the soil, the young root has been making prepara~ 
tions for obtaining a still firmer and wider holdfast on the soil, 
which will, at the same time, enable them to absorb water and 
food-materials at millions of now points further and further 
removed from the centre at which the primary root commenced 
its operations. To understand this, I must call your attention 
to this diagram, showing how tho branching of the root proper 
is brought about, In tho interior of the growing root a nambor 
of cells begin to multiply at certain points, and to form the 
young beginnings of lateral roots or rootlets 3 further back you 
see these young lateral roots upheaving the tissues of their pa- 
rent root as minute knobs. By this time, however, these portions 
of the mothor root have ceased to grow in length, and thus the 
tender little tips of the lateral roots can protrude and be pushed 
into: the ‘soil’'arund without danger of being dcagged off of 
Injured, as thoy would inevitably be if this part of their mother 
root wero still actively elongating. Notice carefully the ex- 
quisite adaptation to the circumstances, though brought about 
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in a slightly different manner ; no time is Jost in the preparation 
of the young root branches within the tissues of the parent root, 
but the tender tips, as in tho case of the root-hairs, only proceed 
to grow radially into the surrounding soil when the growth of 
the mother root in a direction across their long axes has 
ceased. 

Time will not allow of our examining these matters more in 
detail ; but I cannot avoid calling your attention to the fuct that 
these lateral roots are sensitive to vravitation in a manner dif- 
ferent from the primary root—they grow, not straight down 
towards the centre of the earth, but across the vertical, it may 
be more or less inclined, in different cases. In other respecta 
they resomble the primary root generally, in their turn produc- 
ing root-hairs and daughter roots, which radiate from them in 
all directions into new portions of tho soil, as shown in this 
diagram. 

T need not do more than point out to you that it would be 
difficult to conceive of a series of adaptations better calculated 
to insure that the various parts of the root-system como succes~ 
sively in contact with the whole mass of soil traversed ; and 
when your eyes follow mine over this diagram, you will agree 
that matters have become so arranged, so to speak, between the 
roots and the soil, that evory part of the latter is laid under 
contribution. Notice how this vertical cylinder of earth is first 
bored through by the primary root, and then traversed in all 
directions by the root-hairs, ina wave, as it were, passing from 
above downwards, Next come the lateral roots, burrowing in 
all directions from the main shgft, and each in turn demanding 
toll from the cylinder around it by means of its wave of roote 
hairs, ‘Then follow tunnelings along the lengths of each of 
these rootlets, and on all sides at right angles to them, until 
every nook and eranny has been investigated by these entorpris~ 
ing rootlets and their prying root-hairs. Quite apart from all 
else, therefore, the root-system obtains a greater and greater 
holdfast on the soil by driving its tips in on all sides, 

But [ must now draw your attention to some matters which 
throw even more light on our subject. The root-hairs, as they 
devalop successively from above downwards on the primar 
root, or on the lateral rootlets, come into the closest. contact with 
tho particles of soil—contact so close and firm, in fact, that they 
cannot he torn away without injury. ‘There aro experiments to 
prove that their cellulose walls become actually moulded and 
gummed on to the solid particles of quartz, slate, and other 
Focks of which ordinary soils are composed, and this diagram 
shows how we can lift up a relatively large cylinder of soil 
adhering to the root-hairs of a young seedling. 

Now you are probably aware that the sort of soil in which a 
healthy plant fourishes contains air-bubbles as well as water in 
the interstices betweon tho particles, and into which the root- 
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hairs become insinuated. Bearing this in mind, you will have 
no difficulty in understanding from the diagram how the root- 
hairs absorb the aérated water necessary for their well-being. 
T need simply make the additional remark that each little bag- 
like root-hair takes up the liquid water through its permeable 
walls into its interior, in some respects very much as a bladder 
full of a solution of sugar or salt would absorb water if placed 
in it. 

But this water taken up by the root-hairs and passed on into 
the rootlets and so on up the stem (a process for which pro- 
visions are made which we cannot go into here), is not pure 
water ; it contains, besides air, certain small proportions of the 
soluble matters found in all soils. It is, in fact, much like 
ordinary drinking water from a woll or spring, which always 
contains some matters in solution. But the roots want certain 
other minerals, which will not dissolve in pure water to a 
sufficient extent under ordinary circamstances, Well, the root- 
hairs, in making use of the oxygen which they, like all other 
living bodies, require, give off small quantities of acids which 
aid the solution of these more refractory matters. 

And now I have finished—not because the subject is exhaust- 
ed, but because the time at our disposal is. I hope the object 
has been attained and that you fully realise how well worthy of 
study is a common living root. Not only is it instructive as a 
simple abject of dissection, a subject upon which I have bad no 
time to dwell, but the peculiar properties which stamp it asa 
living organ themselves afford material for much thonght and 
investigation. When we go further, however, and see how the 
structure and the functions depend upon one another, some very 
curious reflections thrust themselves upon us; and if time had 
allowed us to look at these matters from the other platforms of 
view—to see how old errors have gradually been explained away 
on the part of observers, and how what may be ealled improved 
adaptations have arisen in the evolution of ‘the root as an organ 
—these reflections would have obtained in depth. But we have 
taken a glimpse at matters still more comprehensive : we have 
touched upon that important question of the relation of the root 
to its physical environment, and it is nob difficult to seo nu 
merous points where the struggle must have been intense before 
the plastic substance of the root was onabled to meet the re- 
quirements necessary before it could become a dweller in the 
lund. ‘The evidence of progress untl adaptation to its environ 
ment on the pact of the root is, in fact, so striking and conclusive, 
that we might take it as a text for a sermon on evolution were 
auch necessary. I have been strongly tempted to oecupy somo 
more tine with reference to tho interesting phenomena shown 
by roots which cling to trees and walls, &e., or which rob other 
plas of food-materials : and had time allowed, [ would have 
iked to say a few words about some other adaptations, such as 
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those by means of which roots become pulled up taut in the soil. 
However, these and other matters cannot be even mentioned, 
and, indeed, cach one deserves a lecture to itself. 


DATE CULTURE. 


Note by Assistant Surgeon Anput Raum Hak, Khan Baha- 
‘dur, Assistant to the Political Resident, Persian Gulf. 


Iw districts where date plantations are large and on extensive 
scales, the cultivators do not think seriously of the compara- 
tively small loss, caused by the depredations of wasps, sparrows, 
crows, bulbuls, &e., on the sweet dato fruit while forming on 
the palm, and asa rule do not provide against sugar-loving 
insects and birds, and gradge them nota share of the fruit. 
They say that in the good old times the cultivators were more 
liberal-mninded, when tho export trade of the date to European 
countries and Aimerica did not oxist, and those countries had 
not acquired a taste for this fruit; that then any number of 
strangers could go to a plantation, and trert themselves ad 
likitwm. to any quantity of date fruit they liked, without objec- 
tion. But times have changed. The demand for the fruit 
having largely increased, it is more taken care of, and strangers 
are not allowed to indulge in those liberties. 

Tn some districts, as those of Minab, sometimes bears prove 
destructive to tho fruit ; but the cultivator effectually provides 
against their climbing up by tying a quantity of some thorny 
bush or twigs of sums (thomy aeaela) or koona (zizyphus) 
around the stem of the palm, at'some height from the ground. 
Against a flight of locusts’ he is perfectly helpless ; all his 
aitempls at driving thom away, by beating about among the 
palms with dry date leaves, and ‘agitating them to cause a 
rustling noise, Ke., and his burning quantities of hay, tamarisk 
branches, and other rubbish to create smoke, prove of little or 
no avail; as, whon the locusts alight and squat, they completely 
devour the fruit and leave tho palm, in a short space of time, 
divested of its leafy appendages. There are two principal forms 
in which tho date fruit is cured and prepared for commercial 
purposes,—viz. (1), “khurma,” soft and juicy ; (2), * kbarak- 
pukhta,” dry and firm. 

The following is the usual mode adopted for preparing 
“khtirma,” for commercial purposes :—As goon as the dates 
become ripe and juicy, they are picked off the tree and gathered 
into a round chunam tank called “ madibsah,” where they are 
exposed to the sun and air, and throw off tho excess of juico 
which rons through the aperture at the bottom of the madibsah, 
and collects in a separate jar buried underground to receive it. 
After two or three days exposure, when the date has sufficiently 
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hardened and formed, it is removed and packed in dateleaf 
haskets for exportation. Sometimes, when the owner does not 
find a ready purchaser, he stores the date baskets in a close 
plastered room called “kandiil” in piles of 15 to 20 baskets ; 
the floor is furnished with channels which convey the juice 
thrown off under the mutual pressure of the hags, to @ large jar 
buried underground. Sometimes the juice is slow in draining, 
then the cultivator encourages the flow by pouring a little warm 
water on the dates while they are in the madibsah. But the 
dates thus treated and forced to give up their juice lose their 
taste and commercial value, and are not so much esteemed as 
those which are simply dried. 

The best method for curing dates is the following :—The 
fruit, ax soon as it has become “ratab,” ie, ripe and juiey, 
is pickod off the bunch, and spread in au enclosed plot of 
ground called “mustah,” which is previously well beaten to 
render it firm, and sweeped clean to prevent last from mixing 
up with the dates ; or, fetter still, they are exposed to dry on 
date jowlies spread within the “mustah” from threo to five 
days, and then collected and packed in baskets, 

At El Hasa tho bost dates, principally Khalas, are packed in 
skins of 70 to 120 pounds for export, ‘So also at Busrah, dates 
are packed in skins; the dates are picked for the purpose ; the 
skins are thon allowed to dry in tho stn, and covered with 
gunny. At Bahrain and Kateef, Khalas and other dates of 
superior quality are put in small earthen jars, and rendered 
palatable by adding to them small quantities of sesame seeds 
and ginger powder ; the jars are then sewn up in the date-leaf 
matting. 

Now, since the European and American firms have com- 
menced to send dates to their own countries, they have adopted 
the system of packing the best dates—ie., Hallowi, Khadrawi, 
Zahedi, and Sayer—in deal boxes of various shapes and sizes, 
brought ready made from those countries. The average size of 
a box is about 45 pounds not weight. Hallowi dates are also 
carefully packed in small card-board boxes, 10 to 15 of which 
are then put ina large deal box, which is then nailed over, 
The best. died dates of sound skin, and specially those which 
are allowed to dry on the palm, are carefully picked by a large 
number of labourers, principally women, boys, and girls, em- 

Joyed for the purpose. A certain weight of datos so picked 
Intended to go in a box is taken ; the dates are then carefully 
laced, one by one, in rows, so as to form layers in the box, 
which is lined with paper, and eventually nailed and ready for 
export. Some poople put hoops round the boxes, and cover 
them with gunny, while others do not, These layers are press~ 
ed down threo or four times during the filling of each box. 
The dates packed in boxes in layers throughout have now the 
best repute in the markot, Small quantities of dates have lately 
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been shipped from Busrah in funey baskets, but on account of 
the heavy freight, no sanguine hopes are entertained of this 
method proving a success, Hallowis keep best, but Zahidis are 
the brightest in colour, but soon get wormy and spoiled. 

The cultivator has other modes of curing fresh dates and 
making preserves of them in small quantities for his personal 
use, and for presents to his friends, and even for sale toa small 
oxtont, “ Khtirma-Shirah” is generally made of Murda-sang 
and Khanaizi dates, The best dates are culled and further well 
dried in the sun, exposed on mats or date jowlies, and protected 
during nights from dews. They are then’ washed with diluted 
date juice of all dust, &e., and put ina jar mixed with sesame 
seeds, ginger, walnut kernel, &c.j a quantity of good date juice 
is poured in so as to cover the whole. This is much prized by 
the natives. “ Khurma Seh-Roza,” so named from its being fit 
to be eaten on the third day of its being potted. It is a rare and 
special preparation made at Minab from the Hilali dates. Tho 
fresh “yatah” is taken, its skin is removed by the date-leaf 
spine; thon the coarser but soft layer of the pulp; finally, the 
white firm pulp which is left round the stone is further detached, 
and collected in small earthen pots. The mass is rendered more 
palatable by adling io ita. quantity, of pistachio and almonds 

c, his js considered a great delicacy. “ Khtirma Post- 
kandah,” the skinned date.—This can be prepared from all the 
good varieties of dates, but it is generally made from the Hilali. 
‘As above, the skin of the fresh “ratab” is removed by the date 
spine ; the stone is pushed out by the same; the fleshy part 
is gathered, and packed in large earthen pots. “ Murabba 
Kivinma” (ate preservo)—The rip Kharak of Hilali,” ie, 
hefore they have become “ ratab” (soft and juicy), aro taken 
portions from both ends are sliced off; they aré then deeply 
punetured all over by the date spine and well dried in the sun. 
the stone is sometimes replaced by almond or pistachio. The 
“ Kharak” thus treated is boiled in sugar syrup to a sufficient 
consistence, and forms an excellent preserve, and may be bot~ 
tled and kept for any length of time. _“ Matgiigah.”—The sweet 
and fresh “ Kharak” is broken up and dried in the sun for five 
or six days. It is then pounded in a wooden mortar; the pow- 
der is put in boiling date juice, and mixed with sesame seeds 
and favoured with cardamoms, cinnamon, &e. The whole mass 
is then woll stirred while boiling, and removed from the fire, 
and further well mixed up, and finally put in jars for use. 

The second form in whieh the date fruit is cured for com~ 
mercial purposes is the “ Kharak-pikhtah,” the boiled date. 
It is prepared as follows ;—When the “ Kharak” has become 
sweet, but before it has begun to soften, the spadix, with its load 
of dates, is eut off from the palm and immersed in larger copper 
pots of hoiling water, in which it is allowed to remain for a time, 
which is decided by the man engaged to do the work, It is 
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stated that the builing is continued until the stone assumes a 
reddish colour ; when the bunches are removed and exposed to 
dry in sun on mats for eight or ten days ; they are then detached 
from the spadix, allowed to dry further, and finally put in bags 
for export, * 

The fruit of all the varieties of the date palm can thus be 
converted to “ Kharak-pukhtah,” which is dry, firm, and even 
hard, and does not relish so much as the “ Khirma,” which is 
soft and juicy. This may perhaps account for the small quantity 
of “Kharak” usually prepared. At Busrah, “ Kharak- 
pikhtah ” is prepared in small qnantities from Baraim, Se'- 
Ameran, Kabkab, Maktoom, and Shakar. Baraim yields the 
best quality, and is said to be wholly converted into Kharak, aa 
it does not ripen beyond the * Kharak ” stage, its price bein, 
two or threo times more than that of Sa’Ameran Kharak, whie 
is ulyo abundant. The best “ Kharak-pukbiah ” of Minab is 
from Hallowi in small quantity, but principally from Zarak and 
Sayer. At Lar and its neighbourhood a “ Kharak-pikhtah” is 
obtained from the Sha-Khani date. As soon as the fresh Kha~ 
rak has been sufticiently boiled, it is taken out of the water, its 
stone removed, and it is strung in long wreaths and hung up to 
dry ; it is yellow, and of good taste. From various causes a 

ortion of the date-fruit does not attain maturity, and generally 

rops off ina half-ripe state ; becomes dry, skinny, with very 
little flesh. In this condition it is catled “Salang,” and used as 
food for sheep and domestic cattle ; sometimes it is boiled with 
date stones, and constitutes a nutritious food to the milch-cow. 

The age of an off-shoot is no reliable guide for its boing detached 
from its paront for purposes of a successful transplantation, An 
offshoot sometimes continues at the foot of its parent several 
years, but under the various unfavourable cirouistances of soil, 
supply of wator, &e,, it is small and wenk, and therefore unfit for 
trangplantation ; while under favourable circumstances an off- 
shoot, 3 or 4 years old, is vigorous and large, and does not 
usually, when transplanted, fail to strike root and survive, 
Hence the vigour of growth and the actnal size of the young 
plant aro taken into consideration. Tho average weight of the 
young plant most suitable for purposes of transplantation is 
considered to be six pounds ; but larger weights are preferred, 
as, after striking, the plant grows rapidly, and bears fruit with- 
out much trouble and expense to the cultivator. It is averred 
that sometimes offshoots which have commenced to bear fruit are 
carefully detached and successfully transplanted. The Phenia 
dactylifera, or tho Arabian date paln, being diacious,—ive, 
the male and female flowers existing on separate plants,—the 
conveyance of the pollen to the female flowers is essential to 
fertilisation and formation of the date fruit. The agency of 
winds and various nectar-loving flies and insects does not seem 
to be suflicient to effect the necessary fecundation, as in such 
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oases, the frnit yiolded is stated to become ahortive or blighted, 
with little flesh, without stone and totally insipid, and is termed 
“Shis.” Consequently, human agency is considered essential 
for a fruitful impregnation. 

The male spathe, as soon as it has attained its full size and 
maturity, which is known to the cultivator by certain signs 
and indications, such as a faint rustling sound, elicited when 
the central part of the spathe is gontly pressed, or a peculiar 
seminal odour, detected by making a slight indentation in the 
marginal part of the spathe, so as to expose the flower, which is 
cut at its root and taken down. The enclosing spathe is slit 
open, and the flower-springs are gontly detached from the spadix, 
and carefully preserved in a basket, which is suspended in a spot 
protected from drafts of wind ; the sprigs are al lowed to dry for 
20 to 24 hours before being used. 

‘As soon as the female flowers have split open the spathe under 
their growing pressure, the cultivator considers it time to com- 
mence the operation of fertilisation. He takes the flower-twigs 
of the male palin, and deposits one or two in each bunch of ‘the 
female blossom, lightly Vinding it up with a strip of date leaf. 
Tf the cultivator finds that some of the larger spathes have not 
split, to save him the trouble of reclimbing, he slits them open 
and deposits the flower-springs in the blossom, as before. Onl: 
very smal) ones he leaves untouched, to be attended to, if 
necessary, subsequently, when they havo attained maturity. 
But, as a rule, he does not allow all the flower-spathes, which 
vary ftom 12 to 24, to remain on the palm and form fruit, be- 
eause by doing so the fruit hecomes small and degenerate, and 
during the next year the yield of the fruit is lessened. Accord- 
ing to the vigour of the palm, which he knows by experience, he 
Jeaves 8 to 12 bunches to form fruit. Tho excess is removed 
and consumed by his people and friends. Tho sprigs of tho male 
flower are preserved in a dry form one or two months, and used 
as occasion demands, They are, however, before being used, 
slightly moistened with water to prevent the pollen from being 
scattered and blown away by the wind, It is stated that some- 
times, when the male flower is not in sufficient quantity at 
“ Kharg,” the cultivators import it from Busrul, Pollen of one 
year cannot, it is stated, be preserved for use during the next 
in as it becomes spoiled. When the female blossom has thus 

een treated with pollen, the supply of water is cut off for a time, 
varying from one and-a-half to two months, as excess of water 
is said to be detrimental to a proper fertilisation, The general 
method adopted for cultivating the date palm in these parts, 
whore it is grown for economic and commercial purposes, is that 
it is planted in extensive groves for facilities of tending them 
and collecting the fruit. Spots are selected where abundance of 
water is available in shape of river, spring, “kanat,” or well 
water ; in other places, whore water from wells is scanty, such 
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spots are selucled as can be irrigated by rain-torrents during the 
rainy season. 

A plot of ground is selected according to the number of palms 
which it is intended to plant in a grove, which may consist of 
80 to 150 or 200 palms, planted in regular rows, with a distance 
of 12 to 15 feet between them. The grove is surrounded by a 
high “bund ” for purposes of admitting and retaining water in 
the grove, and generally regulating its irrigation, being provid- 
ed with inlets and outlets to admit and get rid of excess of water, 
especially that from rain-torrents. For the first two or three 
months, after the offshoots have been planted, they are watered, 
each separately, by water carried to them in pots; groat care is 
taken that no mud gets into the heart or crown of the young 
plant, as it proves destructive to it. After the plants have 
strack root thoy are watered once a week, a fortnight, or a 
longer interval is allowed to elapse, but-it is essential that they 
must be well watered once a month, When they have grown 
up and have attained some age, they are watered onco a month 
daring the hot months only. At Busrah, where water is abun- 
dant from the river, deep and wide trenches are dug between 
the rows of the palms, and filled with water. But where water 
is scanty it. is allowed to run down in small channels to the foot 
of each palm, the ground being previously well dug up, 
loosened, and turned over to allow of its thorough saturation. 

Vegetables, lucerne, &c., are grown, as at Babrain, in these 
groves, such a cultivation being considered highly boneficial in. 
Improving the soil. With this object. also the soil is ploughed 
and turned over once a year to rendor it soft, porous, and 
permeable to air moisture, In places which border the sen, fins 
of awal or lookhm, a species of ray-fish, are used for purposes 
of manuring the palm ; two or three bits are buried at the foot 
of each palm, and it is regularly watered once or twice a week 
until the whole is absorbed and disappears ; or these fins are put 
in, and allowed to macerate in the tank of water which feeds 
the plantation, and the palms are regularly fed by water so 
impregnated. In other places where this is not available, the 
dung of the cow, sheep, and goats, &c., and surface sweepings 
are used, 

The best spot for extensive date plantations would he, as 
at Bustah, Mchammerah, and Minab, along the river banks 
abounding in alluvial soil, Excess of water generally is anid 
to spoil the date fruit, and if tho plantations become flooded 
and continue so any length of time fy any very unusual rise of 
river waters, not only is the fruit damaged, but the palms have 
been known to die. So also damp air, when the fruit is form- 
ing, is said to be prejudicial, as a great deal of it drops off in a 
green state ; this greon dato is called “ Khamal,” and is given 
to sheep and cattle, but the poor: people consume it with fish, 
Moderately dry winds are said to be very beneficial... ‘To secure 
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a vigorous growth to the palm, as also to obtain niaterfals for 
economic purposes, the following points require to be attended 
to, As the date palin grows each year the lower whorls of the 
leafy stalks, as their vitality diminishes and they become dry, 
are chopped off ; the long stalks called “ giry ” are made into 
jowlies for covering sheds, roofs of houses, and various economie 
purposes, Their lower thick ends, called “ tapul,” are used for 
fuel, but those which are broad and light are used as floats for 
fishnets, . 

The flower spadix and its spathe must also be removed. The 
green spadix, when well beaten with billets of wood, yields a 
quantity of fibre useful for rope-making. Ina dry state it is 
used as fuel, but if allowed to macerate and soften in water on 
being pounded between billets of woad, yields fibres for ropes. 
From the fresh apathe, called “Tara,” is obtained the “Tara” 
water, by distillation. ‘It is of a strong but agreeable smell, 
and is prepared at Busrah and Bahrain ; sold in carboys at one 
and-a-half to two rupees each, It is made into a sherbet, and is 
greatly prized by the Arabs and Persians, The young offshoots 
sprouting at the base of the palm, if they are not intended for 
transplantation, must be removed in the spring of each year, aa 
they prevent it from thriving. In the same way the buds, 
which sometimes form and grow from the crown of the palm, 
resembling the offshoots at the hase, must also be pulled away, 
as they weaken the palm. These buds are somotimes said to 
have grown, and yielded fruit when allowed to grow on the 
palm.—TZroptcad Agriculturist, 


THE suastirotroNn oF Jon Anp Sreey ¥oR Woon mw Ramway 
Sunepers.—A paper on the above subject, to which wo alluded a 
short time ago, was recently read before the Institute of Iron 
and Steel by Mr. Walter R. Browne. After a few prefatory ro- 
marks the author said :—Every engineer who is conversant with 
the technical literature of Germany must be aware that the 
superiority of metal over timber sleepers, and their eventual 
substitution for them, is there nolonger a matter of doubt. The 
fact is practically admitted on all hands; the miles of line laid 
with metal are counted by thousands, and the weight of iron and 
steel employed by hundreds of thousands, if not millions, of tons, 
‘The points which do remain in doubt, and on which controversy 
still rages, concorn merely the precise form which the permanent 
way of the future is to take—whether the metal is to be iron or 
steel, whether the sleopers are to run lengthwise or crosswise, 
and what is the particular mode of fastening to be adopted for 
uniting them with the flat-footed rail which is the general type 
on the Continont. 

With these questions the writer will not here concern himeelf. 
His object is to discuss solely the introduction of iron or steel 
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sleepers in England. Now to any one acquainted with English 
railway engineers it will be tolerably clear that no system is 
likely ‘to meet with any favour unless the new sleeper ia able at 
once, and without inconvenience, to replace the old one. With 
one marked exception, the main lines in England may now be 
said to be laid with double-headed rails in cast-iron chairs reste 
ing upon a transverso sleeper : and, if an iron sleeper is to be 
speodily adopted, it must be one which can go at once into the 
Place from which an old wooden sleeper has been withdrawn, 
utilizing the same rails, and, if possible, the same chairs as be- 
fore. This being s0, the whole subject of longitudinal sleepers 
(which have met with much favour in Germany) may here be 
left out of discussion, In the single exception alluded to above. 

mamely, that of the Great Western Railway, such sleepers should 
indeed be of special utility in replacing the very expensive oak 
longitudinals which are in use on that line; and probably the 
subject has already attracted the attention of the engineers of 
that company, But, for the present, attention may be directed 
to cross sleepers only, For the same reason, the bowl sleepers 
so largely used by Mr. Livesey, Mr. Batho, and others, and the 
bowlaped cross sleepers now being introdneed in India by 
Mr, A, M. Rendel for flai-botlomed rails, will not here be dis- 
cussed, 

Now the experience in Germany, which by this time is very 
large, enables us to lay down with confidence the following state- 
ments :—~ 

Firstly, the corrosion of the sleepers, as to which fears 
Were once expressed, is found to be insignificant. Like the 
rails, they do not rust so long as the traffic is frequent and 
regular ; and no shortening of their life is to be feared from this 
cause. % 

Secondly, the elasticity of the road, as to which doubts have 
also been expressed, ig perfectly satisfactory, no complaints 
having been heard as to hard running. This will be a matter 
of little surprise to any one who reflects that iron ot stool is in 
itself a far more elastic material than soft wood, and retains that 
elasticity immeasurably better under the conditions of daily 
use. 

Thirdly, the connection of tho rails to the sleepers has proved 
8 matter of some difficulty, and many ingenious and more or 
less complicated devices have been brought into use. Satisfac- 
tory results have been attained ; but this does not concern us at 
present, because we have to do, not with flat-bottomed, but with 
double-headed rails, Such rails can only be secured in chairs, 
and these chairs rest, of course, on the fat top of the sleeper, 
and can be bolted or rivetted to it as desired. 

Fourthly, the point which in Germany has been found to 
give most trouble is the tendency of the « lepers to shift end~ 
ways when laid upon sharp curves, This question is ably 
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discussed in a recent paper by Herr Meyer, of Berlin (Railway 
Organ, 1884, p. 9). ‘ie observes that wooden sleepers offer 
greater resistanco than iron ones to such endway motions, for 
three reasons, In the first place, their weight is greater, and 
they are therefore, less disturbed by sudden shocks. Secondly, 
their ends have a much larger area to bear against the ballast, 
in which they are in general deeply embedded. Thirdly, their 
co-efficient of friction with the ballast is very much higher, not 
merely because timber is rougher than iron, but because the 
sharp gravel actually bites into the soft wood, as it cannot do 
into the hard metal. Tho iron sleeper bears upon the ballast 
only at a few points, and is thus easily movable. In addition, 
the vibration and the churning of water below the sleepers fre- 
quently turn the bed into a ayer of greasy mud, over which 
sliding is easy. 

In Germany this difficulty has been overcome in two ways ; 
cither by bending down the ends of the sleeper, or by rivetting 
angle-irons or other dividing plates to its bottom. The first is 
not very efficient; and the second, though successful, adds 
materially to the weight and cost. Herr Meyer’s own sugges 
tion is to put the sleepers in pairs crossing euch other in the 
form of a St. Andrew's Cross. One of them is of course crank- 
ed up in the middle, so as to pass over the other, and is rivetted 
to it, This, though it would no doubt be efficient, involves a 
decided complication ; and in point of fact nothing of the kind 
seems necessary on English railways. In the discussion above 
mentioned before the Institution of Civil Engineers, Mr. Wood 
called attention to the greater length of English as compared 
with Continental sleepers (9 feet and 7 feet respectively}, and 
showed two diagrams. Assuming, as is no doubt the case, 
that there is always a-certain shrinking of the ballast under 
the rails, an inspection of these diagrams will show at once 
how much more liable the short sleeper is than the long to 
such endway shifting. If we investigate what the tendency 
to auch shifting is, we find that, supposing a train to pass at 
a speed so high as 60 miles an hour round a enrve of only 
10 chains radius, the so-called centrifugal force or outward 
Preure will not exceed one-third of the weight in motion. 

jon we consider the resistances to be overcome before a 
sloeper 9 feet long can move endways through the ballast, and 
also take into account the elevation of the outer rail, it is clear 
that the co-efficient of resistance will in all ordinary cases be 
much greater than this, Moreover, English railways have a 
great advantage in this respect from the much coarser and drier 
nature of their ballast. No such greasy surface of mud as Herr 
Meyer deseribes can be formed in the clean gravel, burnt clay, 
or broken stone which form the ballast of English railways. 

The writer has dwelt particularly upon this point, because it is 
the only one which appears at present to present even a sem- 
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blance of difficulty ; but here, as in all similar oases, experience 
is the safest guide, and as a matter of fact a number of Mr. 
Webb’s wrought-iron sleepers, which are laid in South Wales 
ona curve having a radius of only 10 chains (660 feet) and on 
e gradient of 1 in 40, are reported to show no signs whatevor of 
endway shifting. 

Tho sleepers just mentioned may now be desoribed, as form= 
ing the most succossful instance, and on by far thy largest scale, 
of the application of metal sleepers in “this country. They 
were shown by diagrams, and by the kindness of Mr. Webb, 
to whom his best thanks are due, the writer is enabled to give 
full particulars of them. It will be seen that in the crosa sec~ 
tion the original shape introduced by Vautherin now twenty. 
years ago has been retained, except that the feet are muel 
narrower. This last is no doubt an improvement ; the sleeper 
should not stand, as it were, upon its feot, but bear directly upon 
the ballast with its sides and top. ‘Those sleepers are rolled from 
Bessomer steol ingots 10} inch square in a thiree-high mill, and 
come aut as bars 60 to 70 fect long, which are afterwards cut 
into lengths. They are then punched with six holes for the 
chairs, as shown, the holos heing punched from both sides so ax 
to make them slightly tapered in the middle, and so ensure the 
firmness of the rivets.” The chairs are of steel, made from erop= 
ends of rails and other scrap. This scrap is heated in a mill 
furnace and rolled into bars; the bars are cut up, whilst hot, 
into lengths, and each length is placed still hot in a dio beneath 
a steam hammer, and stamped at one blow into the shape of a 
half-chair, This half-chair is then punched still hot, is put 
back into the die, and receives a second blow, which removes 
all burrs, &., and finishes the manufactnre. The lining-plate 
shown between the chair and tho sleeper is also rolled out of 
crop-ends, and sawn up hot to the proper length. It will be 
seen that it is set in the middle in such a way as to give a firm 
base to the foot of the rail. Between the chair and lining-plate, 
and between tho latter and the sleeper, are inserted liners of 
brown paper soaked in tar ; these fill up any little interstices, so 
that no water or dirt ean get in between the surfaces, and pre- 
vent any possibility of shaking loose or chattering, and bind the 
whole into one coherent mass. All the parts—chairs, lining- 
plate, liners, and sleeper—are now fitted together and rivetted 
up by a Tweddell hydraulic riveter. The moment this is com- 
if feted, tho distance hetween the ruils is absolutely fixed, and so 
long as the keys are in place any spreading of the gauge (the 
source of so muny accidents) is rendored impossible, 

The koys themselves are of the ordinary kind and shape, and 
are never found to work loose under any circumstances. This 
is due partly to the elasticity of the steel chair, which follows 
the wood in case of any contraction, and continues to grip it 
tightly ; partly to the recess which is formed ‘at the centre of its 
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Jength, as shown in the section. The wood swells out into this 
recess, whore it is not exposed to pressure, and this swelling 
acts like a feather on the key to prevent any endway motion. 

The weight of the whole arrangoment is 174 Ibs., made up as 
follows :— 


Lbs, 
Sleeper 9 feet long, te 324 
2 chair, on . . 28 
Rivets, ed Ge a eee | 
2 lining-plates, ... ao = we 1B 
2 oak keys, ae ase aie wae 2 


Total, 174 


The weight of a creosoted wooden sleeper of the kind used on 
the London and North-Western Railway, completa with chairs, 
spikes and screwed spikes, and felt liners, is 242 Ibs. 

This difference in weight and bulk might be of consider~ 
able importance in the case of shipping sleepers to distant 
countries. 

With rogard to cost, Mr. Webb's figures show that a creosot~ 
ed timber sleeper, complete with chairs, &c., as described, is 
rather cheaper than the steel sleepor. It is to be observed, 
however, that, while the price of steel is ever tending down- 
words, the timber is gradually getting scarcer and dearer, and 
a very slight change in this respsct would bring the two to an 
equality. Again, it may well be found that a somewhat thinner, 
and therefore cheaper, sleeper will answer all requirements. 
Still it will be better to accept the fact of the excess in cost, and 
to consider whether there are not certain advantages on the 
side of the stee] eleoper which may make this slightly increased 
cost a good investment. Some of these advantagea may be enu- 
morated as follows :— 

1. The life of a timber sleeper, as shown by the extensive re+ 
searches made in Germany, is a very uncertain quantity, de- 
pending on the kind of wood, its seasoning, its pickling, and the 
conditions of ballast, traffic, climate, &e., to which it is exposed. 
Probably the extreme limits may be taken at one and twenty 
years, and fifteen years will be a very favourable estimate aa an 
average. On the other hand, the iron sleepers laid down on the 
Bristol and Exeter Railway thirty-one years ago are still in use; 
and it does not seem possible to lay down any definite limit to 
the life of such a systom as Mr. Webb's. Thero are absolutely 
no parts exposed to wear, and corrosion, as has been already 
pointed out, does not occur so long as the traffic is frequent.; 
whilst, if necessary, it can be prevented altogether by dipping 
the sleoper in any tarry solution, as, in fact, is done at 
present. 

2, ‘There is no possibility of the gauge spreading, as it often 
doos when the fastenings.can cut into the timber sleoper. Morea 
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over the keys, as already mentioned, do not work loose. Hence 
the labour and cost of ‘maintenance will be very greatly dimin- 
ished, and with them the risk of accident from fhe canses just 
mentioned. 

3. In the case of derailment the permanent way is far less 
likely to be injured than where the sleepers are of timber, and 
therefore liable to be cut and crushed by the wheel flanges. In 
an actual ose (mentionod by tho writor on a previous occasion) 
a derailed train ran some distance over a line which was laid 
at one part with wood and at ‘another with iron sleepers, Tho 
result was that all damage done to the latter was repaired, and 
the line ready for traffic, long before the débris of the wooden 
slespers had even been cleared away. 

4. In severe weather the moisture which has soaked into 
wooden sleepers freezes, and the road thus becomes hard and 
inelastic. This is probably the main cause of the well-known 
fact that breakages of rails, tyres, &c., are much higher in win- 
ter than in summer. In the steel sleeper this cannot occur ; 
and although the ballast may freeze beneath it, yet owing to the 
thinness and conductivity of the metal a very slight rise in the 
temperature above freezing point will suffice to thaw it again, 

5. A last advantage, but as the writer hopes not the least 
from the point of view of his present audience, iy thut the use 
of steel sleepers would give employment to the capital and la- 
bour of our own country, now suffering under so sovere a 
depression. On the other hand, there is nota single sleeper 
upon an English railway which has not been imported from 
abroad, and of which almost the whole cost has not gone to awell 
the resources of other and competing nations, 

In conclusion, the writer feels it needful to apologize for tha 
necessarily incomplete character of this paper, which has been 
Pispared at very short notico in response to a suggestion kindly 
made by the President of the Institute. He desires that it 
should merely be regarded as the starting-valve, so to apeak, 
for a discussion. But, in fact, the case appears to him so strong 
as to need little advocacy. The problem of metallic sleepers 
has been thoroughly mastered in Germany, and worked out with 
ull the exlustive care and skill for which the engineers of that 
country are celebrated ; while its solution, in the particular form 
demanded by English conditions, appears to the writer to have 
been satisfactorily achieved by Mr. Webb. Nor can it be said 
that this solution is a theoretical one merely. Some 40,000 of 
these sleepers are now in use, and some of them have been down 
for a poriod of three years. Thoy may fairly claim, therefore, 
to have answered the test of practical work. "It remains to ask 
why their introduction is still so slow and so doubtful. Is the 
answer to be found in the remark made by an eminent engineer 
during « former discussion, in which he congratulated English 
railway companies on the caution and slowness of their advisers, 


MOTHS, QUERIES AND EXTRACTS. M45 


whereby they had avoided the failures which in many oases had 
been experienced on the Continent ? If English engineers have 
thus begun to take pride and to assume credit for being in the 
rear of progress, instead of in the van, it is not to be wondered. 
at if the manufactures of England are threatened with ruin, and 
our industrial supremacy with defeat, Mr. Webb has, however, 
already falsified the prophecy then made, that no engineer of 
sound judgment would ever entrust to iron sleepers the careying 
of such a traffic as that of the London and North-Western Rail- 
way ; and the writer has heen glad to learn within the last few 
days that the engineers of other lines are beginning to follow in 
the same track. He hopes, therefore, to see the time, before 
many years are over, when the importation of timber into Eng- 
Jand for the making of sleepers will be looked back upon as a 
curious delusion of the past, and useful work be found for our 
steel works at home.— Timber Trades Journal, 


Tas American Forestry Concress—The annual meeting of 
the American Forestry Congress at Saratoga, N. Y., commenced 
on September 16th. "The following subjects were on the agenda 
ir 
pe The mercantile significance of the Adirondack forests for 
the State of New York. 
2. Statistics of deforestation of the Adirondack region. 
8. Present condition and comparative value of the Adiran- 
dack forests at present and under more systematic management. 
4, Attempts at legislation for the benofit of the Adirondack 
forests. 
5, Hydraulic influences of the Adirondack forests. 
6. Causes of, and provisions necessary to prevent, destrie~ 
tive fires in the Adirondacks. 
7, Management of mountain forests. 
8. Methods of reforesting waste places, mountainous and 
stony grounds. 
9. Forest supplies of the eastern States. 
10. Suggestions for a forest policy of eastern States. 
11, Canada’s method of lumbering. 
12. “Pruning the forest.” 
18. Formation and work of local forestry associations. 


Braz Russe Tazms—A law has been passed by tho Pro- 
vince of Amazonas, in Brazil, prohibiting the tapping of rubber 
trees above 2} metres from the ground, the tapping of young 
trees, or thoso loss than twenty-five years old, and the injury oF 
destruction of young trees. ‘The fine is fixed at 1,000 dollars 
for each infraction, while a premium of 1,000 dollars is offered 
for each thousand trees planted and cultivated, at two years of 
age, besides other favours to cultivators. To guard against 
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foreign competition, an export duty of 5,000 dollars is levied on 
every rubber plant, and 100 dollars on every kilogramme of 
rubber seed exported.— Timber Trades Journal. 


Inviuence or Forests ox Cumare.—From observations made 
since 1873 at thirteen Forest Meteorological Stations in Prussia, 
Professor Miittrich draws the following conclusions :— 

G). Forests exercise a positive influenco on the temperature 
of the air. 

(ii). The daily range of temperature is less in the forest than 
in open land outside, and more remarkably so during 
summer than during winter. 

(ii). Forests in leaf exercise during the day a more power- 
ful cooling influence than they exert a warming in- 
fluence during the night. 

(iv). The maximum temperature in the forest is reached from 

If an hour to one hour later than outside in the open. 

(¥). The influence of forests on temperature is groater in 
summer when they consist of broad leaved species 
than whon composed of conifers, but in winter when the 
former are leafless the influence of the latter is greater. 


Osrrvary.—We regret to have to announce the death of Mr. 
Philip Arthur Swade Sheppard at Coimbatore, on 11th Febro- 
ary, of typhoid fever, at the early age of 21. This young and 
promising officor had arrived from Naney only in December last, 
and was posted to the Madras Presidency as ‘an Assistant Con_ 
servator. He was a son of the well known Bombay Civilian, 
and his death has cast a gloom over the whole station, where he 
had become very popular, 


Bunrwa—tThe Tounghoo correspondent of the Rangoon Timea 
says that grave foars are entertained for the safety of Mr. James 
Nicholl Pickard, the Deputy Consorvator of Foresis of that 
division. Hight months ago he fell overboard from a steamer 
near Bassein, and went home on sick leave for six months, On 
arrival at Tounghoo on his return he went into camp near the 
Pyoo stream. About a week ago he left his tent at midnight 
and hus not been seen since, though every possible search ‘4 
been made. It is thought that he may have Been carried off by 
a tiger. His servants say that he was latterly subject to strange 
fits of abstraction and petulance.— Pioneer. 
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Mr. BRANDIS’ WORK IN THE N.W. PROVINCES 
AND OUDH. 


In 1863, when Conservator of Forests in British Burmah, Mr. 
Brandis whilst on special duty with the Government of India, 
wrote a memorandum on the Oudh Annual Forest Report by 
Mr. Read, Superintendent of Oudh Forests. 

Mr. Brandis approved of the Forest Survey operations then 
in progress in Oudh, the objocts of which were, as defined by 
Mr. Read— 

let. To demarcate the forests which were to be reserved 
and in which no grants of waste lands were to be 
made. 

2nd. To render possible a regular working of the forests 
by rotation. 

But he objected to somo of the details under which theso 
principles were being carried out, considering many of the pro- 
posed tracts of reserves, of which there were 68 with 418 miles 
of boundary, as too small. 

Ho also considered the girth of 4 feet 2 inches, which had 
been fixed for exploitable sil timber, as too small, and reminded 
the Superintendent that certain old trees must be left for seed, 
shade, and to retain moisture in the soil. 

He highly approved of climber cutting in the Oudh forests, 
and in the resolution of the Government of India on the Oudh 
Report, it was directed that climber cutting should be extended 
over the whole of the forests with the least possible deluy. We 
have next a report to the Oudh Government, by Mr. Brandis, 
dated July 1865. 

The main points on which he had been called upon to report 
were :— 

1, Whether the working of the forests neoded yestriction. 
2. Regarding Mr. Read’s plan for a bridge-of-boats across 
the Sarda. 
v 


. 
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He measured alll tho sf troos in 20d acres of furust of average 
quality, with the following results :— 


A foot 6 inches | 4 fect 6 inches| 
Below 1 foot in girth, to to rent 
4 tect inches.) 6 feet. =e 
Na, of trees,... | 5,645 + 6,955 1,190 708 


iving 3°3 first class trees per acro, or 2,205 per square mile. 
Keone that the sdl forests between the Sarda and Koosialla 
rivers, which had been surveyed and demarcated, contained 150 
squaro miles, the contents of these forests were estimated at— 
Ast class, 8,30,750 trees. 
Ind class, 5159,500 trees. 

The next point to be calculated was the timo which it would 
take to bring up the Qad class trees to the Ist class category. 
‘The difficulty in counting the rings of sél trees prevented any 
certainty on this question, But in the case of certain planted 
trees of known age, and of two trees in the Kétri Din, Garhwal, 
in which the annual rings were considered conclusive as to the 
age of the trees, the following results were published by Mr. 
Brandis :— 

. 


e$3V7———— 


Age. | Girth. Locality, 


13 | 2° 8” | Average of 83 trees in Sabéranpur Garden, 
25 | 5° 9” | Garden near Calcutta. 

80 ] 4° 6f* | Sahdranpur Garden. 
35 | 6° 7h" | Sahdrenpur Garden, 


50 3° 6? {On the slope of a hill in the Kosilla valley, 
Kumaon, average of 20 trees measured. 


162 & 2° | At2,500 feet olevation, in the Kétri Din Forests, 
Garhwal, average of two trees measured, 


—_——— 


Mr, Brandis admitted he was not justified in eecepting the 
date for the garden-grown trees for the forest trees of udh, 
for independently of cultivation and irrigation, there was the 
absence of forest fires to favor the growth of the former, 

He also assumed that the rate of growth in the plains would 
be more rapid than in the hills. 
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Ho therefore assumed for an age of — 
15 years, girth 18 inches = 1} feet, 
B00 yA a, 
80 » 12 oy 6 yy 

150, » 108 , =9 4 


which would give 30 years for a tree of the second class to attain 
first class size. 

In order to he on the safe side, however, he assumed this 
period to be 40 years, and estimated a yield of 8,000 first class 
trees per annum, styling this estimate, however, as rough and 
uncertain. Asa temporary measure, therefore, until the foreats 
had become better known, he proposed the following rules :— 

Felling in the forests between the Sirda and the Koosialla 
to be restricted to 4,000 first class trees annually, on an area 
not to exceed 10 square miles, and tho felling operations to 
proceed from west to east, and that the forest tract under opera~ 
tion should be well defined. 

Tn no instance was more than one in four first clas trees to 
be felled, and no trees to be felled on the edge of blanka or thinly 
stocked areas. 

Mr. Brandis estimated that tho revenue from the 200,000 
cubic fect of timber which these 4,000 trees would yield, might 
bo placed at Rs. 1,00,000, which was estimnted to cavor all the 
expenditure for felling, conversion, establishments, &c, 

The estimated value of the cubic foot of sil timber was placed 
low, as the rich sal forests of the Oudh Terai, which bad been 
recently ceded to Nepal, were then being worked ona very large 
scale, so that the value of round and square timber taken all to- 
gether at Byramghat was only estimated at 8 annas a cubic foot, 

At that time, broad gauge railway sleepers, measuring 10° 
x 12" x 6° = J cubic feel, were being sold, at Rs. 3 all round, 
by Golonel Ramsay in Kumaon, though Mr. Brandis considered 
that, considering the number of rejections, the actual price rea- 
lized for the sleepers did not exceed Rs. 2. He considered it a 

uublic misfortune, as good timber was scarce and had to be 
Pasbended, that sleepers measuring 10° x 10° x 5° which were 
used by the Bengal, Bombay and Punjab Railways, and which 
only contained 3:4 cubic feet, could not be substituted for the 
Jarger kind on the North-west branch of the East Indian 
Ratlwa : : 
Mr. Brandis explains the great damage done by forest fires, 
and by climbers, which in the Oudh forests were counted on an 
area of 123 acres, and were found to have attacked two-thirds of 
the standing sal treos, giving 12,890 climbers per square mile, 
but he estimated that 10,000 would be the average number, and 
assuming that one man could cut 150 climbers per diem, the 
cost of clearing the climbers would be about Rs. 15 per square 
mile, 
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Some careful thinnings, in the denser young forests, were 
advocated, and also if it could be done without expense, the re- 
moval of all other trees but s4!, which Mr. Brandis said would 
greatly serve to improve the forest, 

The protective establishment proposed for the Ondh Forests 
was singularly small— 


Rs. 

1 Jemadar, 15 
2 Peons, 10 
“4 Guards, 40 
Total Rs, ... 65 


The demarcation merely of land actually covered by sal 
forest was deprecated, and te, Brandis advised that the bound- 
aries should made as simple as possible, and should include 
large tracts of gue land, in which short leases for cultivation 
might be given, but that these lands enclosed within forest blocks 
or separating adjacont blocks should be under the control of 
tho Forest Department. Planting of sal, sisstt or ttin was also 
advocated in the grass lands. 

As regards the sisi forests, Mr. Brandis examined an area of 
62 acres at Nowal Khan— 


Horo were 175 1st class trees, 
» 8522nd 4 
» 418 8rd 


and 25 acres covered with forest of a poorer description. 
Besides these, 716 stumps on the ground, showed that the 
forest had been hetter stacked previously, but the size and 
growth of the first class trees was not good. 
Some useful figures regarding the growth of sisi on the 
- Eastern Jumna Canal were also given, and are as follows :-— 


———_—oOoOoOoOO 


Age in years Girth at 5 feet, | Cubic Contents, 
35 sir 92 ©. fost, 
1 5° 8” a, 
< Baye 72 


—_—_—_—— 

Mr. Brandis assumes that if sl will form a girth of 6 fect 
in 80 years, sissti will do so in 50 or 60. Regarding tin from 
the Eastern Jumna Cana) plantations, we have the following 
figures :~ 
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EEE 


Age. | Girth at 8 feot, | Cubic Contents. 
35 T 24" 108 ¢, feet. 
ss ae 32, 

” 7 10° 189 oy 


—_————— 
He proposed that the Superintendent be styled Conservator, 
and that his head-quarters should be at Lucknow, except dur- 
ing the rains, when ho might reside in the hills, and that he 
should be directly subordinate to the Chief Commissioner, and 
not to the Commissioner of Fyzabad, as had been suggested, 

The Chief Commissioner approved of most of Mr. Brandis’ 
suggestions, and the foundations of Oudh Forest Conservancy 
were thus laid on a sound basis. 

‘We have next a papor on the Rohilkhand forests, which Mr. 
Brandis estimates as covering 1,023 square miles out of a total 
aroa of 13,373. 436 square miles of this area were, however, 
private forests. 

The Government forests are enumerated aa follows :— 

let. The Chandi forest near the Ganges, of about 9,500 
acres in Bijnor, the most valuable produce being 
bamboos, 

Qnd. The Najibabad forests, covering an area of 1,07,037 
acres, also containing large quantities of bamboos. 

The bamboos are all of one species, Bambusa stricta, and 
rarely exceed 2 inches in girth, or 25 feot in length, and no 
special protective measures were advocated, as local opinion held 

¢ even if nearly all the stems of a clump were removed in 
one year, still plenty of mature stems fit for cutting would be 
found in the subsequent one. 

The Nabigarh and Amangarh sil forests of 35,184 acres were 
also remarked on. 

‘In the Moradabad and Bareilly districts, there were about 
87,000 acres of Government forests, mostly young sal, and in 
Shahjahanpur, 75,438 acres, which at that time only yielded fire- 
wood and charcoal, 

In tho Terni district, the area of the Government forests 
was placed at 175 square miles, mostly of young sal, but on a 
portion of this area only simal and dhak were to be found. 

‘We have next a paper, written in 1870, on the question of the 
management of temporary squatters in Government forests in 
Gorakhpur, and the important question arises whether enclo- 
sures in a Government forest in which no rights of ocenpancy 
have beon acknowledged at the time of sottlement, should he 
under the control of tho Forest Department, or of the Land 
Revenue officers. Mr. Brandis, who wax then Inspector General 
of Forests to the Government of India unhesitatingly declares 
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it essential that such land should be under the control of the 
Forest Department. He goes into the general question very 
fully, explaining that blanks aro almost invariably to be found 
in our forests which cannot immediately be planted out, and yet 
from which it is advisable to obtain revenuo, and that in many 
cases cultivation may be made serviceable for forest purposes. 

He instances proposals to grow teak toungya plantations in 
British Burmah, on what he calls the field forest system of the 
Grand Duchy of Badon, and Mr. Fenner’s system of allowing 
cultivation to pay for irrigating land in Sindh, on which a crop 
of babul was raised to stock the ficlds after they had been 
abandoned, Lands in the forest might also be granted to cul- 
tivators as in Mysore, so as to secure their services for forest 
working and protection. 

Mr. Brandis’ next work in the N.-W. Provinces was the com- 
pilation of the Deoban forest working plan for three years ending 
1877-78, for the supply of fucl to Chakrita, As this work is 
well known to all local forest officers, and any notes on it will 
be too incomplete to give a general idea of the amount of detailed 
knowledge of the oak and fir forests above Chakrata which 
Mr. Brandis had acquired, we must refer our readers to the 
original for further information. 

n January 1877, Mr. Brandis wrote a memorandum on the 
oxcossive expenditure on timber operations in the N.-W. Pro« 
vinces, and showed conclusively that these works were being 
carried on at little or no profit to Government, whilst not being 
of tho naturo of thinnings, these excessive follings, espocially in 
the Bhagirathi deodar forests, wore really imperilling the future 

eld. 

Sf The reason for these large timber works was the imperative 
order of the Government of India, that the Rajputina State 
Railway should be supplied with sleepers from the Government 
forests, and Mr. Greig, the Conservator, received great credit 
for the excellent arrangements by which he was enabled to sup- 
ply 1,200,000 railway sleepors of s4l and deodar at a very short 
: notice. 

Another cause which very materially increased the cost of 
these timber operations was that after the process of conversfon 
had been commenced, the size of the sleepers which had origi- 
nally been ordered as broad gange, was altered to the narrow 

alge, 
. Semis idea of the very heavy expenditure which these works 
involved, may he gathered from the fact that Rs. 2,03,668 were 
spont during a period of seven years on a road in the Bhagirathi 
valley to render the leased deodar forests of Tihri-Garhwél 
accessible, and the total expenditure on this road, only 90 miles 
Jong, was about 4 lakhs of rapoos, 

Mr. Brandis’ remarks on the future working of the forests 
of the N.-W. Provinces, that if a working plan be prepared, 
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the cuttings should be below what is fixed as the maximum 
annual yield of the forsafa, and that if no working plan is 
prepared; the quantity of timber cut in any block should be as 
small as possible, and so distributed that the growing stock 
of the more valuable kinds of timber may be improved. 

He also adds, that considering the impoverished condition of 
the Government forests in the N.-W. Provinces, that no timber 
at all should be cut unless there is a certain prospect of a con- 
siderable surplus resulting from the operation, The memo- 
yondum closes with the wise remark that the maintenance and 
improvement of tho forests should be the first consideration in 
timber operations. 

This memorandum was circulated to all Local Governments, 
and may thus bo considered to have been adopted as the guiding 
principfo of the Government of India as rogards departmental 
timber operations everywhere. 

Tn May 1879, 2 memorandum on the grazing question in the 
forests of the Bhabar of Kumaon and Garhwél was drawn up 
by Mr. Brandis for the N.-W, Provinces Government, 

It had been proposed by General Ramsay, Commissioner of 
Kumaon, that in re-gazetting of the Government reserves under 
the Forest Act of 1878, certain forests should be declared as 
reserved, and others, tho majority, as protected forests, in order 
to make matters easy for the Bhébar villagers as regards graz~ 
ing for their cattle, and wood and minor produce for building, 

Ge 

Mr. Brandis strongly deprecated this plan, and proposed that 
areas of waste land sufficient for their wants should be excluded 
from the reserves, and handed over to tho adjacent villages, as 
he considered the existence of two classes of forests, with their 
separate houndaries under the, management of the Forest De- 
partment, as tending to allow the Forest subordinates to confuse 
the people and to extort money from them in a variety of ways. 
The following remarks by Mr. Brandis go tw the heart of the 
question :-— 

“Te forest arrangements are not plain and simple, they are worse * 
thgn useless, and had better not be attempted. ‘The complicated sys- 
tem proposed to be introduced in these Bhébar forests is sure to 
lead to mischief, and will not secure the protection of any of tho 
foresta, for on the other hand, the multiplicity of boundary lines, 
and the variety of rules and orders relating to tho different classes 
of forests, will assuredly be used to shelter Forest Officers behind 
mistakes and misconceptions.” 

And again— 

“To divide the whole of the Bhabar forests into a series of alter- 
nate blocks under a variety of notifications and rules, like a chess 
board, doubtless looks well on paper, but it will not serve any nseful 
purpose; it will not secure the protection of the forests, and will 
lead to all kinds of oppression and extortion.” 
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‘Mr, Brandis’ suggestions were partly accepted hy the N-W. 
Provinces Government, and in the re-gazetting of the reserves, 
830 square miles, comprising the more valuablo sl forests, 
wore *Yeclared froe of rights, and 365 square miles were still 
burdened with rights, but were gazetted as reserves and not 
as protected forests, 

n the Government of India resolution approving of the set- - 
tlement which had been arrived at, attention was called to the 
fact that, though the old established villages at the north of the 
reserved forests might have rights within them, yet the new 
villages lately sottled by Sir H. Ramsay in the northern belt of 
forest could ouly havo forest rights by special grant of the 
Government. 

In January 1879, Mr, Brandis drew up a memorandum on 
the utilization of waste lands on both sides of the Jamna river 
in the Agra, Etawah and adjoining districts. 

These lands were not State property, but with the example 
before him of what had been done in Ajmere and Mercdra to 
restore natural forest growth and prevent the formation of 
ravines, Mr. Brandis ropoeed that a scheme should be prepared 
by one of the N, -W. rovinees Conservators to acquire and 
re-afforest say 10,000 acres of this waste Iand for the produc- 
tion of grass and fuel, and for the indirect advantages of 
groster atmospheric moisture and prevention of the formation 
of ravines. 

The measures to be adopted were protection from fires, fenc- 
ing and exclusion of grazing animals, and of all cutting except 
of grass, by the sale of which Mr. Brandis anticipated that all 
the expenditure inyolyed would be recovered, 

We believo that no action has yet been taken by Government 
to carry out Mr. Brandis’ suggestions, but the plan is still under 
consideration, and with a wider application than for tho districts 
referred to by him. Tho constitution and proper management 
of grass and fuel reserves in the burning plains of India is one 
of the important problems we havo to solve. 

The noxt great matter to which Mr, Brandis’ attention was 
directed was the separation of the Forest School Conservatorship, 
and the establishment of the Forest School, and his suggestions 
regarding the management of the forests in the School Circle, 
dated September 1879, show a detailed knowledge of the Dehra 
Dun forests and of the hill forests beyond Chakrita, which has 
proved the foundation of a good systom of their management. 
Girdling spruce and silver fir in deodar forests, and protecting 
deodar seedlings from the more rapid growth of the Tine pine, 
the management of deodar plantations and those of oak and 
other trees on the grassy slopes 2bove Chakrdta, an cstimation 
of the forest aren required for tho full supply of Chokrata, and 
arrangements to allow for village grazing without fires in the 
Jaunsir forests, the working out of deodar sleepers by slides, 
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anda calculation of the number of mature deodar trees in the 
hill forests of the Circle, all find their place in these suggestions. 

Regarding the sal forests of the Dun, the gradual removal 
of all irregularly shaped sal trees was urged, and girdling was 
advocated, though this had afterwards to be abandoned, as the 
girdled trees were at once attacked hy borers. 

The uncertainty of ascertaining the age of sil trees by count- 
ing their annual rings was referred to, and greater care in 
ascertaining the rate of growth of sil by means of already es- 
tablished sample plots was advocated. 

We have next a paper on the management of the Maharaja of 
Kapurthala’s forests in the Bahraich district in Oudh. The 
name of the forest is Ikonah, and its area is about 16,000 acres, 
auch of which is sal. 

Mr. Brandis advocated a complete survey and demarcation of 
the forest, and its protection from fire, Tie also proposed that 
the boundaries should be simplified, corners being here and there 

‘iven up to cultivation, and that instead of 20 Forest Guards on 
low pay, that a smaller number on gindasied ay of Rs. 8, 5 and 
3 monthly would enffics, with a Ranger in charge, who might 
be trained at the Dehra Forest School. 

The prinetnal revenue of the forest was derived from lac, on 
the dhak (Butea frondosa) and mohwa, 

Revenue from wood for domestic and agricultural purposes, 
minor produce and grazing, amounted to Rs, 3,300, which Mr. 
Brandis thought might be considerably increased. 

Tho forest is subject to a land assessment of Rs. 3,600, payable 
to Government, 

On the 20th August, 1880, Mr. Brandis published his sugges- 
tions regarding the working of the trans-Sdrda forests in the 
Kheri District, Oudh, which had been the subject of his former 
memorandum of 1868, to which already reference has been made, 

In 1863, the number of sél trees to be felled annually was 
fixed at 4,000, but when the forests were re-examined by Mr. 
Brandis and Capt. Wood in 1868, this number was reduced to 
2,900 trees, 

Besides these, Capt. Wood, in 1870, advocated the removal of 
large crooked and hollow trees, which are very prejudicial to the 
young growth, and which no longer produce any useful timber~ 
increment themselves, 

Capt. Wood gave the following data as the results of his 
counting of the annual rings of sal trees 


Class. Girth, Radin, Age. 
4th, yv 6” 2:86" 4 
8rd, 3 0” B72" 28 
2nd, 4 6” 8-60" 43 
let, eo” 11-46" 87 
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Capt. Wood also advocated certain improvement fellings, ia 
which every thing should be cut flush with the ground, and 
cattle and fires excluded at any cost. 

This latter class of improvement felling was commenced in 
1874, on 82 acres, all miscellaneous trees, a3 well as all crooked, 
damaged and unsound sal being removed, and only a fow large 
sound sil trees boing left for seed and all uninjured young sAl 
trees. 

The outturn was 8,331 cubic feet of sawn timber and 1,25,000 
maunds of firewood, giving 100 cubic fect of sawn timber and 
1,500 mannds of firewood per acre, from what Capt. Wood 
called indifferent forest. 

Those improvement fellings were not, however, continued 
from want of officers and failure to dispose of the fuel. 

Mr, Brandis in remarking on the carrying out of the pro 
posals of 1869, remarks thut one of its essential features was tho 
protection of the Kheri forests from fire, that this had not been 
done, and that until fire conservancy was assured larger fellings 
should not he attempted, and that tho limit of cuttings must 
depend on tho extension of fire protection. 

egarding tho rate of growth Mr. Brandis gives a yery clear 
account of the structure of sAl timber which we append :— 


“ The atrnetnra of sal timbor, on a transverse section, is as follows :— 
Between numerous prominent medullary rays aro seen single lines of 
pores, sometimes in radial groups of two to three, which often are filled 
with resin, The structure of the wood is exceedingly uniform from the 
centre to the circumference, Namorous concentric lines are visible, 
but there is no difference in the distribution of the pores at the inner 
and outer edge of the belta within these concentric lines, 

“Nor have I been able to discover that any additional medullary 
rays take their rise at these supposed annual rings, ay is often the 
case in other woods, Narrow white lines are the only mark, by which 
Tam able to distinguish these concontric rings. In old heartwood, 
these linea are sharp and distinct, but are less marked and often 
invisible in the sapwood. Often, a number of these concentric rings 
are close together, which makes it difficult to fix on one ring as more 
prominent and likely to be an annual ring than the others. These 
concentric rings aro often interrupted and only partly concentric, 

“T have examined hundreds of sections of sél trees in different 
places, and at different times, with the same results, viz., that these 
concentric rings are extremely confusing. In many casos it was not 
possible at all to recognize a series of rings in a satisfactory manner 
in others they could ouly be read on a portion of the radius, and very 
often, the readings on different radii did not agree, I have found 
eh discrepancies as 56 rings on one, and 76 ringe on snother 
radins, 

“ Under thesa cirenmstances, nothing short of the oxamination of 
numerous sections of trees of varying but known age can lead to a 
satisfactory conclusion in this respect, and, unfortunately, hitherto 
these examinations have not given any uniform results.” 
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Mr. Brandis advocates tho selection of sample plots to deter- 
mine the rate of growth of sél in Oudh, 


“These plots should be $ths of an acre, or larger if possible, Al! 
trees should be felled excopt those above 18 inches in girth, and 
straight, sound and vigorous, whether of sal or other kinds. The 
best of the trees left standing should be selected for measurement, 
and should be marked ot a point between 8 and 6 feet from the 
ground, where the shape of the stem is round and regular, a line of 
oil paint renewed every year being the best mark, 

All trees selected for measurement should be numbered and re- 
gistered.” 


The conclusions of Mr. Brandis’ memorandum on the trans- 
Sarda forests aro— 

Jet. The annual outturn, 3,000 trees, might be largely in- 
creased were the forests to be protected from fire. 

2nd. As long as protection from fire is not assured, as little 
as possible should be cut, and selection feilings on 
the plan adopted in 1868 be continued. 

8rd. In tracts protected from fire, improvement fellings 
on the plan commenced by Capt. Wood in 1874 
should be continued. 

4th. After protection from fire has been assured, the for- 
ests should be worked to their full extent, and the 
cutting out of the mature timber should be only 
regulated by the necessity of leaving trees to 
shed seed, whera young growth is wanting, and 
by the consideration of maintaining a sufficient 
annual supply of' timber, until the younger classes 
of trees have attained maturity. 

5th. Valuation surveys should be commenced, and the rate 
of growth determined by annual measurements 
of standing trees, at the same time attempts should 
be made to determine the annual rings in saplings 
of known age. 

Mr, Brandis’ last work in connection with the forests of the 
N.-W, Provinces and Oudh is comprised in his suggestions 
regarding forest administration in_the NW. Provinces and 
Oudh, dated 1st November, 1881. Commencing with the Oudh 
forests, in January, nearly all of which were visited, he pro- 
ceeded through the Terai and Kumaon, Garhwél and Bijnor 
forests, arriving at Hardwar on the Ganges on the Ist April. 

Thence he inspected the Saharanpur and Dun forests, and 
reaching Chakrita on the 27th April, completed his tour by an 
inspection of the Jaunsér hill forests and the leased forests in 
Tihri and Bashahr. 

The suggestions contain a history of the management of near! 
all the forests of these Provinces, and a clear description of their 
state at the time of Mr. Brandis’ visit, and explain in the clear- 
est manner the principles on which they Should be worked. 
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This memorandum, interleaved with blank pages for notes as to 
any changes of management and results of natural causes, forest 
fires, &c., on the forest growth, forms a guide to the manage~ 
ment of each Forest division of the N.-W. Provinces, and is 
invaluable to the Forest officer. 

It comprises 157 pages of foolscap, and embodies all the local 
experience of the Forest officers of the day, and is probably one 
of Mr. Brandis’ clearest and best written works, 

Forestry in India is probably on the whole no where more 
advanced than in the aw Provinces and Oudh, where the 
forests from the Nepal frontier to the Punjab, follow the lower 
contours of the hills, and find in the cullivations and large cities 
of the plains a ready market for every kind of produce. This 
is not yet the caso with forests in the east and centre of India, 
where frequently only a few of the better species of timber trees 
can be sold, 

Henco the greater necessity for dotail in the management of 
-the Sub-Himalayan forests, and no divisional officer in the whole 
range of theso forests was probably better acquainted with the 
dotails of his own forests than Mr. Brandis, who for a period of 
about twenty years inspected these forests from time to time, and 
in his suggestions has embodied the results of his own vast expe- 
rence as well as that of the local Forest officers. 


FOREST PASTURES IN THE DECCAN, 


By RB. A. Faaan, Assistant Conservator of Forests. 


ALL forest officials of India who have had the advantage of the 
training afforded in France or Hanover must foel greatly taken 
aback on seeing the wholesale manner in which the State 
forest reserves are grazed over by animals belonging to profos- 
siona] graziers and shepherds, as well as the local cultivators. 
They very naturally enquire: how does the State expect to 
reafforest lands such.as we have in the Deccan, with this annual 
system of degradation going. on everywhere ? 

However much at first they may be surprised, they soon 
Jearn whilst administering their forests that Indian Foresters 
have and must submit to the continuation of this obstruction 
to the Deccan reboisement from year to year, without being 
ablo to make such appreciable reductions in the areas given out 
as would ultimately give promise of that very important sud- 
head of the Budget, viz., Receipts Ild,, boing abolished as far a 
grazing was concerned. 

I write this with the object of showing how essential it is 
to insist year by year on the areas closed to grazing being in- 
creased, although it may be at the expense of the budget re- 
ceipts. ’ For the great object in all State forest administration is 
. the eventual proscription of any abuse, bo it in the shape of a 
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riviloge or right. The State forests should be worked on the 

test and most scientific Principles, and these can only be intro- 
duced after the entire exclusion of grazing. One great econo- 
mical objection is, however, always put forward, viz., the neces 
sity of giving the people grazing as heretofore, Though practi- 
cally, the objection is a very weak one, still even it should be dealt 
with ‘temperately and moderately by well timed reductions made 
from year to year which may eventually reduce grazing to 
nothing. For as a matter of fact, the real quantity of fodder 
obtained from forests is not a tithe of what the animals of the 
country devour each year. Indeed, the people of the Deccan 
could in time be brought to do without it altogether, if only a 
certain amount of discretion were practised in the demarcation 
of the forests, That is, if only lands suitable for forests were 
reserved, and those only fit for pasture were left outside for the 
pooplo, the latter could then, as they felt the pressnre, extend 
their own pastures if necessary. 

It should be clearly understood that I confine my remarks 
to the areas under reboisement in the Decean ; for the heavily 
wooded tracts of pore I cannot, from want of experience, 
make any suggestions, though in the main I hold the same 
opinion regarding them, viz. that the grazing revenue obtain- 
able from them is no equivalent to the increase of timber that 
would take place in them if left at rest. Actually, this fact may 
not be appreciated, or even perceived, in places whore the yield 
and poss bility are tenfold the demand, but we have only to 
wait and see the results when the great woods of Kanara, for 
instance, shall be opened up on all sides as in the Deccan. 


Onicix of Forest GRazine. 


Lands and their Locality-—The lands now under forest con- 
trol with the designations of “ protected ” and “ reserved ” were 
for the most part the revenue waste lands of former times, 
About as far back as 1850, the Bombay Government seems to 
have made its first important moves with a view to asserting 
its rights to the lignified vegetation on these lands. This move- 
ment has been continued from time to time, with more or less 
rapid strides, up to tho prasont day, when we find ourselves 
with a thoroughly organised, but extremely undermanned For~ 
est Department in the Deccan, 

‘Area of reserves in the © Deshi;? or “ Deccani,” Districts 
of the Northern Division, Bombay.—Tho lands under the control 
of tho Forest Department in the five following Deshi talukas 
amounts as follows in round figures :— 


In Nasik to 1,180 square miles, 
w» Nagar to 78 . 
»» Poona to 630 7 
» Batare to 650 i 


” Sholapur to ar 
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iving a total of about 3,470 aqnara miles. How much of 
Those are formed of the old uncultnrable revenue waste lands I 
am not in a position to say, but even in Sholapur the proportion 
is very great as compared with the lands that were, though re- 
gistered as culturable, still given up to form forests, the occu- 
pants resigning or being bought out. 

Curtailment of grazing abuses, and ite progress-—All these 
Jands, or as much as wero in forests before the year 1878, were 
virtually given up for grazing, and this grazing was partiou- 
larly obstructive to forest growth, as no sort of restriction 
was laid on the kinds of animals that might or might not graze. 
In the year 1878-79 a departmental order was issued to pre- 
vont sheep and goats grazing where it would harm vegetation. 
This was a step in the right direction. Another followed or- 
dering those lands to be closed to grazing that were in such 
a state that reboisement could nok otherwise progress. Had 
it been possible to follow these orders to the letter, the blanks 
that constitute the greater portions of the areas called forests in 
the Deshi tatukas would present a very ‘different aspect now to 
what they actually do. But there wero innumerable obstruc- 
tions to the carrying out of this policy, and by far the most 
important one was that the people would not submit, and the 
establishment being too weak to enforce submission, an enor- 
mous amount of destruction, both authorised and illicit, con- 
tinues to this very day. 

Curtailment—ite extent in the Sholapur Distriets—In Shbla- 
pur even, where I can vouch for the protection being on the 
whole equal to that of the best in the Northern Division, 
great damage was done, and 25,000 acres of land wero grazed 
over, where actually not more than one-tenth was at all fairly fit 
for it. But there’ was nothing to he done in the face of the 
ryots’ petitions, backed by the Revenue Department. 

The curtailment of grazing in the Nagar Districts—In the Na- 
gar Districts the facts were pitiable to u degree, the grazin, 
extended over four out of five lakhs of acres, while sheep graze 
in every reserve in proximity to which they happened to exist, 
and it was not anti 1883-84 that the grazing area was even 
Himited to three lakhs by progressive reduction, and the sheep 
excluded from all but 50,000 acres of it. 


PRINCIPLES ON WHICH TO BASE OLOSING or RESERVES TO 
GRAZING WHERE REBOISEMENT I8 ESSENTIAL, 


Out of tho areas where reboisement is in progress the amount 
to be givon to grazing should on no account ever exceed one- 
half or one-third of the whole. I take these figures from 
perhaps the greatest authority the world has ever known, viz., 
“Hartig,” and if he said it of a climate which is tomperate 
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and moist, how much more should it apply to the Decean with 
its tropical climate. 

Loeale of the various pasture lands—The positions of the 
forest grazing lands vary according to the talukas in which 
thoy aro found, In all thoso bordering on tho ghats and their 
gpurs, they lie as a general rule on the slopes of the hills. In 
the more eastern talukas, which contain low ranges of hills, these 

razing lands are for the greater part on the slopes of the spurs, 
fue in the talukas of the plains, such as we find in Sholapur 
and Ahmednagar, they are to he found anywhere and every~ 
where from the lowest river bed to the highest part of ‘he 
watershed. 

The pasture on the ghats and plains—On the ghats the 
fodder consists of such grass as is found growing in the shade 
of the evergreen forests, lower down the grass exists in the scrub 
and teak jungles, and finally in the plains it oxists on the “mals,” 
or downs, and in the babul “ kurans,” or meadows. 

Quality of fodder.—The quality of the fodder in these grazing 
tracts may be ranked according to the locality as follows :— 

let. Babul kurans, or meadows. 

2nd. Culturable lands in the plain. 

8rd. The ghat tracts. 

4th, The hill Uracls below the higher gluts, 
5th. The unculturable “ mals.” 

When I say that this is the order of their quality, I refer to 
them all when under similar treatment, for of course conser~ 
vancy in one place and not in another can alter the order, 
Further, the reason for this order is evidently the nature of the 

rags that is to be found in each locality, a superabundance of 
fe succulent grasses, such as “ haryali,” “ shipi,” &e., belonging 
to the babil kurans and lower lying culturable lands of the plains, 
whereas on the neighbouring “mal” we find only the stunted 
“Kussal,”” 

Comparison between reserves grazed and closed, and the in- 
fluence on lignified growth and revenue—That the combined 
grazing and cut fodder of the Deccan forests is extremely value 
able, no one is prepared to deny for an instant, the revenue from 
the above five districts having been 1-04 lakhs of rupees in 1882- 
83 on this account. But the question is, was not more than that 
amount of damage done to the advancement of the forest? I 
am strongly of opinion that the damago to regeneration in 
wooded and partially wooded tracts, and to reboisement in open 
tracts, was more than ten times that amount. No one can dppre- 
ciate the loss from grazing to lignified vegetation in its early state 
until he actually closes an area of land and permits it to improve 
ag nature designed, I have closed areas and found in the space 
of two years that the lignified growth had increased more than 
ten times, Idraw especial attention here to the young babil 
growing in the reserves along the railway in Sholapur. I can 
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positively assert that in 1879 there was not in some of the old 
waste lands in Madhe and Karmalla a shrub or bush to be seen 
that was over 2 or 3 feet high, and what shrubs thore were were 
twisted, stunted and senttered. After two years’ closing, by which 
about 6 pies per acre and per annum was probably lost to the 
revenue, a growth worth moro than five times that revenue had 
already sprung up. Not only had the lignified vegetation tho- 
roughly asserted itself, but the grazing had itself improved, and 
would pay hereafter for the above-mentioned loss, when giving it 
out would be compatible with a minimum of damage to the rest, 
This is perhaps the best example that I know of the results 
of “conservation,” still even in the poorest soils of the hills the 
same thing is re-enacted ina modified form, Look, for instance, 
at the spontaneous appearance of some hundreds of teak saplings 
on the Yedshi hills (Barsi) after two or three years’ closing. 
Now the inhabitants there told me that teak had been extinct for 
nearly twenty years. The Deputy Conservator of Poona gave 
me an instance of a most remnarlinbls nature, from which I learnt 
that, after a certain number of years of closing the sale value of 
the grass for one your alone was equal to all that had been 
temporarily lost, caleulating it at the rates obtained hefore clos 
ing, and there was besides all the lignified forest vegetation 
which formed the capital of another and separate revenue. 
Would that forest vegetation have been there had grazing con- 
tinued on the original harren soil ? Certainly not! Look at the 
other hills which are identically tho same, and which have been 
grazed over. Whatare they like? Barren and destitute ! 

Ts grazing compatible with reboisement?—It is very clear 
therefore that given a bare hill side or barren plain to con- 
vert into forest, it cannot be so converted unless grazing 
be stopped, no matter of what class of cattle it may be a 
question. It is also very clear that even in a fully wooded 
reserve, when regeneration is going on, or fellings for regenera~ 
tion are taking place, either in coppice or high forest, cattle 
which feed on any of the seedlings cannot be permitted in the 
areas over ‘ahiohk, fellings have taken place. Nor can it be 
denied that in irregular forests, such as scrub jungles and babul 
kurans, where regeneration is taking place in various parts 
almost every year owing to the gaps caused by death and re 
moval of mature trees grazing is extremely detrimental. 

Necessity of permitting grazing a duty of the Forest Depart~ 
ment.—Where then (it might be asked) is grazing permis~ 
sible in forests without damage? Absolutely without ani 
nowhere, and at no timo can grazing be permitted. T! 
very fact of large herds of animals passing over the soil does 
harm to it, though the trees are high and apparently out of 
dingor. This harm reacts on tho treos imporcoptibly, and 
as it is a loss of timber growth that takes place, and not an 
actual deterioration of existing timber, little notice is taken of it. 
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Also in estimating the damage people are too apt to be carried 
away by the results of observations made on one occasion when 
cattle are in a reserve. Tho observation lasts over five or ten 
minutes, and being small it is imagined that no harm is possible. 
That this is a very erroneous way of looking at the matter is 
evident, for a simple mathematical calculation in multiplication 
would show that if one seedling was destroyed in 5 minutes by 
the herd or drove, there would be just 100 in a day of 84 hours 
grazing? What would be the damage in six months? I feel 
convinced it would be more than ten times the revenue from 


grazing, 


Dories oF THE Forust DEPARTMENT IN RESPECT OF GRAZING 
ALLOTMENTS, 


Still as grazing for a long time to come must be permitted 
within forests, it behoves the Forest Department to point out 
(i), the areas that will suffer the least; (ii), to fix the time 
of year when the grazing will do the least harm; and (tii), 
to ditarintna the best rules for the grazing contracts that the 
circumstances permit of. 

Ancas that may be given for grazing with a minimum of harm.— 
Now for the first duty we fave to take into consideration the 
fact that in tho Deccan there are certain lands on which the 
privilege of grazing exists. I will say nothing further regard- 
ing these lands than that they must be grazed all through the 

ear, and by all the village cattle there is no help for it, and the 
Forest Department will put these down in the first place. 
Then comes a nature of land which is largely represented in the 
Nagar Districts, viz. lands which from Thede situation, locality 
&e., are not and will never be of any use to the Forest. Depari- 
ment. These lands can be at once added unhesitatingly to the 
devouring elements, Then we must fall back on the lands that 
are, can be, or should be, forests, and in which no rights or pri- 
vileges exist with respect to grazing. 

Classification of the forests in which grazing needs curtailment. 
—tThese lands should be divided into the following classes :— 

(a). Old forests thoroughly installed, and which cannot, 
owing to their locality, be worked. 

(2). Old forests thoroughly installed, and which are being 
worked annually or at certain fixed periods. 

(c). Old forests partially denuded, and which are being re- 
lieved of their older and mature trees before decay, 
in order to ensure the receipt of their value at the 
most profitable moment. 

(@. Lands under reboisement in which the superior (tim- 
ber) vegetation has not as yet passed the height of 
the scrub, 


¥ “ 
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{¢). The same where the superior growth bas passed the 
height of the scrub. 
f). Absolutely bare or sparsely scrub covered lends. 

he unworkable but complete forest, nature and extent of the 
grazing it can support——Now in none of these six classes can 
sheep or goats be permitted at any time. Any one who knows 
the Deccan, knows that class (a) are the forests that one finds 
all along the ghats in the region of heavy rain. Here the 
Forest Department may safely give up the whole area to the 
bovine species only. “Their number when compared to the 
area is so very small, that the damage done may be said to he at 
its minimam, and I wonld Jay no restriction to the pn but. 
give it all the year round, except when bamboos and karvi have 
seeded and are about to germinate. The localities where these 
spocies are found should then be rigorously closed. 

Workabie and complete forests, the extent of the grazing per- 
missible—In class (6) we see examples in such of the ghat 
forests as are worked, ¢. g., Mahabaleshvar (Satara), in those of 
the teak region where the jungle and underwood has not been 
destroyed, and in our babul kurans. Ié depends here greatly 
whether the working at the time consists of thinnings or of 
follings. If the former, then I see a minimum of harm in per- 
mitting the bovine species to graze. If the latter, thon for 2 
yeara previous, and from 3 to 5 years subsequently to the working, 
there should be no grazing, The closing need never exceed 8 or 
10 years in the ghats, 5 to 6 in the teak, or 6 to 8 in the babil 
karan. In other words, if we allowed 80 years for a revolution 
on the ghats, wo should never close less than ygth in any ona 
year, or 8 sub-compartments out of 80. In the teak coppice 5 
to 6 years closing in a revolution of 80 years shows that not less 
than th of the whole is closed. In thé babil forests, taking 60 

ears as the revolution, because that is a fair limit to the age of the 
bil, and supposing the babil forest worked by rotation com- 
artments, we ould have to close six compartments, or yyth at 
least. What generally happens is that the balul forest is worked 
on the selection systom, and that the whole kuran or forest 
thas to be closed when the trees are for the most part past ma- 
turity, in order ta ensure complete regeneration before the old 
trees are entirely cleared away. Strict closing for 6 years, while 
the last of tho old trees are being removed by degrees each year, 
and 2 years closing subsequent to the removal of the last reserve, 
is quite sufficient, These restrictions in class (6) will never be 
found to inconvenience the people, as in the localities of these 
forests large and extensive means of feeding cattle always exist. 

Claas (6), its grazing capabilities.—In class (0) we have exem= 

Blas in the second-rate teak coppice reserves, babul kurans end 
handa fuel reserves as found in Satara and Nagar. I consider 
the period of closing here should be double that of class (3), 
but the increase should be before, not after, any felling, For 
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the Forester wants to insure an increase in the younger growth, 
and this can only be done hefore, and not after, the removal of 
the existing seed givers, I therefore would closo pa of the whole 
area of second-rate teak coppice, second-rate babil }th, and 
dhanda fuel scrub, &, If this is found to interfere with the 
wants of the people, which it probably will not, then care should 
be taken to see if no adjoining reserve is available, For these 
areas can not and must not be given, as on them depends 
generally {ths of the revenue from timber, &c., and the contin- 
uation of the yearly supply of fuel and timber. 

Capabilities of class (d) for grazing.—In class (d) there 
should be no grazing at all if possible, for here we have arrived 
at the ticklish moment of “to be or not to be.” It will however 
be found next to impossible in practice to enforce absolute clos- 
ing, and judging from my own experience, I think that it will be 
found that very nearly ard will be required for grazing, but less 
than rds should not be closed. For some lands similar to class 
Cf) will be sure to be available, and better give them for a certain 
time and ensure the rapid approaching success of class (d), and 
then afterwards turn all our forces on the more barren lands. 

Capabilitiee of ease (6) —Cinse (6) should be always closed 
to half its area at least, and all if possible, but entire closing 
being impossible, it is better to sacrifice this class to the advant- 
age of all the others excepting (/), always taking care not to 
exceed half the total area. 

Capabilities of class (f).—Now with reference to the class 
(f), that is entirely baro lands, it will be necessary to con- 
sider all the other classes first. Now in closing any of the classes 
(a), (6) or (c), the periods of closing ean be fixed, as they depend 
on the working of the forest, But in classes (d), (e) and (f) this 
is not the case, once a piece of lund sach as these is closed it must 
be kept so until it is thoroughly reboised and able to take care of 
itself. It will not do to go skipping about from one block to 
another, for the results will be nil, as young growth is more casily 
destroyed than old, Therefore close all (7°) if you can, but if 
you can not, sacrifice it readily for any of the other classes. 

Variation of the closed areas according to Districts,—Of 
course it would be difficult to state what amount of land could 
be closed on the average in any one district on these principles. 
‘The amount depends entirely on the kind and quantity of each 
class of forest existing in the district, In Sholapur tile classes 
(a) and (f) predominate to such an extont, that it is a matter of 
paramount and absolute necessity to closo at least #ths of the 
whole forest area. In Ahmednagar it is as yet impossible to 
attain even half, and in other districts the proportion closed is 
probably even less. 

Advantages of cutting over grazing—Now in closing land 
there is one great maxim to fe borne in mind, and that is 
to stop all grazing, that it may be possible to stop and sell the 
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es if it will sell for cutting. In this last remark I fear I 

ve entered on very disputable ground. But there is no doubt 
that the only disadvantage of grass cutting is summed up in the 
danger that tho seedlings are under of being cut, and of fire 
being brought by the men into a reserve, where fire will, if it 
ignite, be fiercor and moro destructive than if it occurred in a 
reserve which was grazed. Now the dangers of seedling cuttin, 
oan be minimised by judicious treatment of the contractor, an 
as to the fires, the same rules will serve to keep these at a low 
figure. Now on the other hand, it is very clear that cattle 
when grazing will make no distinction ahout the seedlings, and 
the fire would be far fiercer if the grass were not eut at 
all. Farther, there are a great many advantages from cutting 
out the grass, especially when it is extromely luxuriant, as the 
cutting gives air and light to innumerable seedlings that would 
otherwiso ho smothered, and by cutting, the damages from fire 
are minimised, I therefore say sell the grass for cutting for a 
song in the first instance, for if it pays, the people will find it 
out and there will be a demand for it. 

Demand for fodder or cut grass—In the Ahmednagar Dis- 
tricts at Present there is bat little domand for cut grass, ex- 
cept in the Nagar taluka, where }th of the revenue is from 
cut grass against $ths from grazing. Now as fast as the num- 
ber of the better grass kurans closed incroase, so will this pro- 
portion. Tho next revolttion in forest conservancy that I await 
with impatience is an absolute order to sell grass for silos or 
cutting only in reserved forests. Cattle of the bovine species 
when stall-fed will improve. At present it costs a poor heifer 
more to go to and from the food than it can repair in the 
forest. Look at a hard worked bullock either at a cart or on a 
well. Is he not superior in every way lv the cuitle one sees 
herding in tho “Deccan forests,” or rather the “ Deccan 
downs”? 

Time of the year when grazing does the least harm to reserves 
and when it does most.—Afier this somewhat long digression 
arising from the answer to the first question, viz., the duties 
of the Forest Department in fixing the areas to be closed or 

azed, I now turn to the second question, viz. to what time of 
the year sroniog sbonld be limited. With the exception of class 
(a), for which T have stated grazing may be allowod all the year 
round, I should say for the reasons T shall give below, that graz- 
ing permitted from beginning of July to end of December does 
the loast harm to the forests and the grass, and most good to the 
cattle, But that grazing permitted over the months of February, 
March, April and May, or any portion of thom, does the more 
harm to tho forosts and grass, and the less good to the culile, as 
the period approaches the end of May. In June, and sometimes 
in July, when rain does not fall early, grazing doos a certain 
amount of harm in class (), but grazing in these months does 
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Jess harm here in these months than it does after December, and 
far less in all the other classes. My chief reason, and a very 
irrefutable one, for making the above statement is (i), what do 
the cattle eat during the monsoon ? and (ii), what during the 
dry months? ‘The answer to tho first question is grass and 
grass only, and to the second very little if no grass, and a 
very large amount of the young lignified vegetation and leafy 
branches of older individuals. 
Cortain reasons for delaying grazing until end of Tuly.—I 
recommend closing: class (7) during June and July so as to 
ermit of the grass growing strong with the monsoon showers, 
Tat T have never found it necessary or practicable on any of the 
other class of lands, for the people want it at onee, and here the 
grass is invariably as strong in a month after the rain has fallen 
{end of June) as it will be during any portion of the monsoon. 
Means of improving pastures,—I have hoard it advanced that 
tho grass should not he grazed until September so as to per- 
mit of its sceding, Putting on one sido tho great necessity 
of the grass to the people at an earlier date than this if the 
necessity be admitted at all, I doubt very much if by the begin- 
ning of September or end of August is the seeding time of any 
great number of our better grasses. The “kussal” and in- 
ferior grasses that grow in class We ) will seed in June and July 
if there be only a week’s break in the monsoon. And the 
greater bulk of the more succulent grasses seed in Novembor, 
December and even January. Keep the grass to seed! is a 
familiar watch-word now-a-days, Cui lono? Keeping grass to 
sead is not the best method of improving a pasture. Pasture 
Jands are best improved by the multiplication of the roots, al 
though throwing down seed is good. Now in India the onl, 
way to ensure ‘his multiplication of roots is to prevent their 
being destroyed. During the rains grazing down the grass 
tends to strengthen and multiply the roots, grazing after the 
rains when the ground has become dry and hard tends to de- 
crease the roots and weaken them. This is inevitable, for the 
animals grazing exert some traction on the root and break 
adhesion between spongiole and soil, which cannot, bo restored 
owing to lack of moisture. Further, those routs near the sur- 
face succumb tho first,as they have no soft cushion of oarth 
beneath them to permit of their escaping from the foot above, 
consequently death ensues. If there is any logs to the grass 
by grazing before seeding, the loss is tenfold by grazing during 
the months of drought. Besides, who is not aware of the fact 
that by the end of December, except on the ghats and heavier 
wooded hills, there is no grass left to graze, and pulling at the 
little short hoads only intensifis tho damage. Give the grasa 
out when you like, it will be finished by December at the latest, 
consequently greving in the Decean after that is absurd. No 
more grass will grow as no more rain is going to fall, and as 
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stated above, grazing only then becomes an excuse for the cattle 
to turn to the succulent seedlings and shoots of young bushes 
or trees. Any good gained by allowing tho grass to seed is 
Jost by grazing it in the months of ‘fare, April and May. 
This period be it known heing just when the fodder from the 
fields is harvested in the shape of bajri, jowari and what not 
other excellent food, and cattle are allowed to roam over the 
fields. 

Periods to be fied for each class of forest.—Consequently for 
class (a) I would say graze all the year round, for classes (b), 
(c), (d) and (e) from middle of July to middle of Decem- 
ber, and for class (7') no grazing until the first week of August 
at the vory earliest. It will be very hard to follow these rules 
strictly, as much will have to be left to the judgment of the 
Range executives who hold the sales, and many sales do not 
take place until the end of August and Soptombor, owing to 
various causes, such as refusal of the people to accept terms, 
to pay the quarter cess in advance, &c, But there is one point 
that should not bo forgotten, and that is, never let the contract 
extend beyond January. . 

Rules under which grazing is to be given out.—Turning to the 
last and third question, viz., How should the Forest Dopart- 
ment determine the best rules for the grazing contracts ? It is 
very difficult to say how the grass is bess sold. Some say by 
an open auction, others a fixed rate per 100 acres, or by the fee 
system of so much per head of cattle. The last no doubt pays 
the most in places where the grazing is extensive, and there is a 
proper establishment to supervise the system. But given the 
weak establishments of the Deccan Districts, I believe the 
safest and best method is to give out a contract by auction with 
an upset price. There is something reassuring in its publicity, 
that the sums bid at the auction are fair will Co registered, and 
that Government will be paid. Nothing however in the fee 
yetem tends to an assurance that Government are not being 
cheated by their subordinates, or are not by their subordinates 
oppressing the people. Hither too many or too few cattle will 
be found grazing in the ever-varying areas of the Deccan 
forests. Qn the other hand, in auction the greater number of 
the sales are held in out-of-the-way villages, and there is no 
possiblo restraint, on a dishonest subordinate, unless the Divi- 
sional officer controls the prices, and sees that they attain a sum 
in proportion to the area and demand for grazing in that loca- 
lity. By keeping an annual register of sales for each forest, a 
very slight knowledge of the circumstances will permit fair 
limits being placed on the upset price of the sale. The Divie 
sional Forasé officer can always permit immediate confirmation 
of important ‘kurans’ which fetch high prices annually, and 
which are invariably sold to influential and rich peoplo at leegely 
attended auctions. 
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Rates of grazing under the auction system.—In the Ahmedna- 

ar Districts bali] meadows have gone up to Rs. 13 per acre 
‘or grazing, and to Rs, 3-8 per acrefor outting. These are 
tip-top prices of course, In out-of-the-way places, such as the 
ghats, I gonerally sell for what the people will bid, as they can- 
not be expected to pay according to the area, for they have 
more land than they need. The Forest Department retaining 
the right to charge so much for every head of cattle that comes 
from another villa . 

Importance of “heoking the returns of sales of grass under 
the auction system.—There is no doubt that in the Ahmednagar 
Districts Government subordinates made a very good thing out 
of the auctions, but this arose simply from the fact that the 
sales wore left entirely to the discretion of the Rango execu- 
tives, and no means instituted to check them. In 1881-82 after 
comparing the revenue of the Sholapur and Nagar Districts, I 
found that the average revenue under grazing in Sholapur was 
jn 1881-82, Rs. 20 per 100 acres grazed, and in Nagar it 
was about Rs. 2-8. This state of affairs when enquired into 
led to a series of prosecutions for criminal breach of trust, and 
a groat many peculiar facts were elicited. Tho average price 
per 100 acres in Ahmednagar for 1883-84 was Rs. 6. This 
only showa what an extremely important subject tho grazing 

uestion is, and that it wants as strict attention from the 
Divisional officer as the sale of teak or any other important 
forest product. I advise the Divisional officers to compare areas 
given and the sums bid for evory reservo, keeping a compara- 
tive statement for each year for every village, and if they do not 
make some very remarkable discoveries and improvements I 
shall be surprised. 

Rates of grazing under the fee system and its chief draw- 
backs —In those places where the fee system is employed, Z think 
it necessary to state that one set of prices for even one district 
is entirely out of the question. In ono placo a foo, say of 8 
annas per buffalo, would be too high, and in another far too low. 
What, hin man would give this sum, or what man would give it 
even in the plains, if the extent of the forest area was only 
100 acres, and tho village onttle numbered 1,000 and moro? 
Again, would it bo wise for Government to take 8 annas for a 
season’s grazing in the babul meadows, say of Nalegaon taluka, 
Nagar, where 60 acres sold for Rs. 505 under tho auction 
system ? Unless, therefore, the forest areas do not permit of 
entering all the village cattle as grazing, under the very weak 
supervision that exists, it would inevitably lead to much pocu- 
lation and cheating. It is hopeless to look to the persons who 
register their cattlo to show up those who do nut. ‘The village 
community is so much bound together, that they would square 
any little differences on this point between themselves, and if 
necessary the forest guard. 
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Further objections to the fee system —Another very great ob~ 
jection to the feo system is the lack of any responsibility on 
the part of the graziers, Under the auction system they have to 
pay for all damage done to tho reserves. Unless they point out 
the offender, they have to repair the boundary marks and fences 
every year. Now this means an enormous outlay in extra estab- 
lishmonts and labourers if it is to be done by the Forest Depart- 
ment. Under the feo system no one would, or could, be brought 
to do this work, for scores of people being permitted to take 

asses there would be no limit to the trouble to get a single 

oundary mark put in order, and offences in the jungle, which 
are kept down by the moral prestige of the contractor, would 
become rampant, It is all very well to say that the people would 
be told that no grazing would be given if offences occurred, 
but this is the old system of shutting the stable door when the 
horso has gone, to say nothing of the offences never being 
brought to flent in many cases. 

Auction sales how they should be held.—-The fee system requires 
such an amount of elaboration in the Deccan, that I for the 
present advocate the auction system with an upset price for such 
auctions where competition is not possible. Every sale should be 
most formal, having its own “Lilao Kerda” and “ Lilao Shert.” 
They should he drawn up by the Divisional officer in such way 
as to permit the contractor no loophole to escape payment for 
grazing and damages, under pain of stopping grazing and im- 
pounding all his cattle if they came to the reserve. These two 
documents should be printed, and stamped, and every publicity 
given of the sale. In casas where there was any doubt as to the 
contractors keeping the terms of the agreement, tho Range exo- 
cutive should be authorised to compel the contractors to give a 
bond on properly stamped paper before he obtained delivery, as 
well ag to find security for such sums that were to be paid within 
a fixed period. I consider that all contracts under Rs. 50 should 
be paid up at once. Over that sum and up to Rs. 200, Ra, 50 at 
once, and the rest within two months. Over Rs. 200, 25 per cent. 
down, and the rest within two months, The system of Patils and 
Culkarnies collecting the money is entirely unnecessary, but if 
properly carried out has no especial drawbacks except that it is 
very expensive, This system of sale has worked very well dur- 
ing the last two years in Nagar, and the reserves have been much 
better protected than they ever wore formerly. 


THE REAL SOUROES Of FODDER FOR CATTLE. 


Tt now appears incumbent on me to point ont how it can 
be proved that the forest prazia, may he closed for reboise- 
ment without detriment to the people. Each officer can procure 
the statistics for his districts. I am, I regret to say, only in 
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possession of those of Nagar, but they will serve no doubt us 
an example of similarly situated districts. 

The area of Nagar is ... ow «+. 6,650 square miles, 

‘The area of forest oe ae - 780 4 ” 

The area of Revenue lands... we 5,870, + 


(1), The ancultarable waste excluding 

forests is 17-5 per cent. of the 

whole district, or a. «1,100 n 
(2). The culturable land lying fallow is 

on an average 7°17 per cent, of 


the district, ... ae «ae 4800 yy ” 
(8). Of the culturable land in oceupa- 
tion the amount considered as 
uncolturable is on the average 
1461 per cent. of each holding, 
or 9°6 per cent. of the whole 
district,or .. wee 680 
Total, «2,210 4,» 


Proportion of fodder inside and outside forest reserves.—Now 
is it not clear that if the 780 square miles of forest be closed 
to the extent of even half or all, then the remaining area fit 
for grazing parpores is proportionately so great that if it alone 
existed, tho loss from forest grazing being closed would become 
inappreciable. Some might assert it was cutting the allowance 
very fine, but I ask, does any one imagine that the above 
grazing represents the entire food for one year that all tho 
cattle are to get? Nothing of ihe kind, for more than 75 per 
cont. of the actual weight of fodder eaten by the cattle of the 
districts comes from the remaining 3,660 square miles which 
is actually under crops of jowari, bajri, rice, wheat, &e. Com- 
pare the fodder from a single acre of jowari with that of grass 
jaken from a forest reserve, and it will leave a sufficiont margin 
to base the inevitable conclusion, that the grass in 780 square 
miles out of 6,650 square miles goes for nothing when compared 
with the whole possible yield of cattle fodder in such a district. 
For the above figures Iam indebled to Mr. J. Banies, C.8.; they 
were, I believe, taken aftor the famine, but though a great por~ 
tion of the wasto has since been very probably brought under 
cultivation, it only tends to strengthen my argument, because 
cultivated lands on the whole produce more fodder than forest 
Jands. 

Suggestion for installation of fixed pasture lands outside forest 
nngeen em I wish to are sciution to this very piste 
question of grazing in the Deccan, the necessity of which I am 
perfectly eq uunted with. That large areas of land are needed 
to support the cattle when it is not convenient to have them 
in or near cultivated fields is an incontestable fact. Would 
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it not, therefore, be far better to have these areas defined once 
and for all from forests? Tet them be managed by any Depart- 
ment that Government might decide on, There are thousands 
of square miles in the Deccan entirely unfit for cultivation or 
forests, which might be demarcated and blocked much in the 
same manner as forests are. A very large quantity of this land 
could be taken from so-called forest reserves, which never have, 
and never will be, covered with forests. Unless this be done, 
I see no chance for reboisement in the bare parts of the Deccan, 
where not three years pass but closed reserves have to be thrown 
open, first for one cause and then another, putting all possibility 
of making a forest back to the starting point, simply because 
there happon to be a few bushes and shrubs that tho cattle can 
oat in these places, while grass and other fodder has run short 
elsewhere. 
AHMEDNAGAR : R.A. FY 

1st November, 1884, 
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27. Myrsine Mehanophleos (IR. Br.)—Beukenwood. 


Exhibits: 1 round block, 2 small planks, 1 square log (on 
wagon), 1 veneer, 

A tree from 20 to 25 feet high, and from 12 to 18 inches in 
diameter. Bark whitish. The crown does not spread more than 
12 feet, ‘The trunk is usually single, perfectly cylindrical, quite 
straight, without branches for rather moro than half its height. 
The wood is of a glossy pale-yellow colour, with waves of a 
transparent and slightly darker colour transversely, medullary 
rays well developed, showing as small brown lines resembling 
beech ; hence its name, Cape Beech. It is said not to split or 
warp, and is used for wagon-work. 

Tn the Amatolas it oceurs as a small iree usually on the edge 
of the forest. 

It is a handsome tree, with leaves resembling laurel, rather 
scarce. 

Weight of a cubic foot, 47 Ibs. Flowers in October. 

28. Nusia floribunda (Benth)—Viier. 
Exhibits ; 1 small plank, 1 round block, 1 veneer, 


A tree from 20 to 25 feet high, and from 12 to 18 inches in 
diameter. Bark whitish. 
The timber seems to be disliked except for fellies. It appears 
very liable to split from the centre outwards, and does not 
ussess uny quality of beauty ; though as a tree, with its fine 
large leaves, it is very handsome. 
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It is generally found growing in clusters of five or six toge- 
ther, and those clusters may most frequently be found on the 
summit of a ridge. The roots are frequently exposed for a con- 
siderable distance above ground. 

Weight of a cubic foot, 47°168. Flowers in May and June. 
29. Gonioma Kamassi (EB. Meyer)—Kamassiwood. 
Exhibits : 1 veneer, 1 plank 16 inches long, bark. 

‘A tree from 16 to 20 feet high, and from 10 to 12 inches 
in diameter. Bark yellowish-grey ; rough wood ; very hard ; 
close-grained ; resembling box. 

Is used in engraving and for the manufacture of tool handles, 
table and chair legs, as it turns well, It is said to be of not 
much value for out-door purposes. 

This tree, whose flowers fill the atmosphere with their de- 
lightful smell, is plentiful in the Knysna. 

‘lowers in October. Weight of a cubic foot, 58 Iba. 
30. Euclea undulata: (Thhg.)—Quar. 
Exhibits : 1 round block, 1 small plank, 1 veneer. 

A treo from 20 to 25 feet high, and about 1 foot in diameter, 
and a crown of about 20 fect in diameter. 

Resembles hard pear. Wood very hard and heavy, close- 
grained, and tough. The heart is of a deep brown colour; the 
sap-wood of a lighter brown ; hnt both peautifully_marked 
tranaversely with ripples. The proportion of sap-wood to dia- 
meter is about one-third. Fairly plentiful, but grows gnarled 
and crooked. Trees over 15 inches in diameter are generally 
rotten at the heart, but the remaining wood is still serviceable. 

Tt is never used for carpentry purposes, but it is believed by 
one of the Inspectors of the Forests, to be one of the best woods 
the Colony possesses, apparently neither warping nor splitting. 

Weight of a cubic foot 63 Ibs. 


81, Rhus Thunbergii (Hook)—Elip Els. 
Exhibit: 1 plank 18 inches long. 
82. Royena lucida (Thurb)—Swartbast. 
Exhibit : 1 plank 18 inches long. 
83, Fatherland’s Rooiwood. 
Exhibit: 1 plank 8 feet long. 

A tree from 20 to 25 feet high, and from 1 to 2 feet in dia- 
meter. Wood resembling mahogany ; easily worked. Is used 
in wood engraving. 

33 (bis). Ochna arborea (Burchell)—Rooihout. 
Exhibit : 1 pole. 

This pretty and fairly abundant little tree, with an average 

mature diameter of 8 inches, often runs up to 40 feet in height. 
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The crown is but 5 or 6 feet in diametor, and the leaves are faw 
‘in number. The bark is of a reddish colour, with blotches of 
white, and feels almost as smooth to the hand as if it had been 

olished. Tho bark is almost one-eighth of an inch in thickness. 

1@ sap-wood is indistinguishable from the heart, as its prevail- 
ing reddish colour deepens gradually towards the centre. It is 
very hard, and of immense strength, but being quite straight in 
the grain, it admits of being boautifully worked. It is « most 
excellent wood for turning and engraving purposes, and is 
useful whenever great strength is required without great size. 
It never warps nor splits, ‘$c 

Poles cut from it are said to be almost indestructible. The 
trunk is usually cylindrical, though not very straight when full 
grown. 

Flowers in September and October. Weight, 65:168, 

34. Protea grandiflora (Lin.)—Terblantawood, 
Exhibits: 1 plank (5 feet), 1 veneer. 

A tree from 30 to 40 fect high, and from 3 to * feet in dia 
meter. Bark wrinkled, black ; wood of a reddish-yellow colour, 
very hard and heavy. Little known. 

nly a few specimens of these trees are found in the forests 
of George and Knysna. 
34 (tr). Phoberos Eoklonii (W. Arnott)—Red Pear. 
Exhibit : 1 veneer. 

A tree from 30 to 35 feet high, and from 2 to 8 feet in dia- 
meter. Bark black, chinky ; wood hard, hoavy, and close- 
grained. It takes a fine polish. Is used in wagon making. 

Exhibits : 2 planks 3 feet long. 


Third Group: Eastern Region. 
25. Prevcaylon utile (E. and Z.)-—Snoczowood. 
Exhibits: 5 planks (8 feet), 1 block. 

Sneezewood is perhaps the most valuable tree in South 
African forests, and it is one of the most durable woods in the 
world, ranking in this respect equally with Jarrah and Green 
Hoart. The actual durability of the wood is unknown. As 
fencing posts, it has heen used since Natal and the eastern 
portion of the Cape Colony has been colonized. Fencing posts 
used on the oldest farms remain quite sound to the present day. 
In speaking of Snoozewood posts and poles, it is of course 
necessary to distinguish the heart-wood from the sap-wood, the 
latter being no more durable than the heart-wood of any other 
tree. Thus telegraph poles made of young Sneezewood sap- 
wood have been found to fail in a fow years. Specimens of 


Omitted in original—[Ep.] 
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Sneezewood heart-wood have been sent to the Edinburgh Ex- 
hibition quite sound at the present day, and cut from marine 
pilos that have been 20 years under sea-water, and partially 
immersed, 

Sneezowood is untouched by the tropical white ant and the 
marine-borers, which play such havoe with many woods. 

The habitat of Sneezewood is the east of the colony and Natal, 
from sea level up to elevations in the Amatolas of 4,500 feet. 
It is stated to exhibit its best growth in the moist climate of 
Natal. In the Cape Colony it is most abundant in the eastern 
coast forests, but the largest trees are found in the mountains, 
where it attains dimensions of 8 feet in diameter and 60 feet in 
height. The natural reproduction of Sneezewood -is usually 
abundant, especially in the coast forests. But in all the forosts 
Snoezewood soadlings anffer severely from dew, which is especial- 
ly injurious to the aromatic taste of its young leaves. 

Sneezewood has a small crown and light covert, with white 
bark resembling that of black ironwood. In the mountains it 
loses its leaves in the winter, and in the climate of the eastern 
coast the foliage becomes scanty. The seed of Snoezewood is 
small and winged, like many of the pines. It is somewhat 
difficult to collect and preserve, as it is ripe at mid-summer, a 
time of the year when it is exposed alternately to acorching-laid 
winds and heavy rain. Sneezewood takes an excellent polish, 
and planks showing a beautiful mottled curled grain, resembling 
of satin wood, have been cut from old blocks of Sneezewood. 
Sneezewood is not adapted for framing, on account of the facility 
with which it splits; but this facility of splitting is of great 
service for tho use to which Sneezewood is commonly put—the 
split-poles for fencing, Cut poles of Sneezewood are not 
recommended, for the reason that, when young, the proportion 
of heart in a pole is very small, while when old the contrary 
takes place, 

36. Buddleia Salviafolia (Lamk)—Balichout. 
Exhibits : 4 planks (8 feet long), 1 block. 
37. Celastrus buzifolius (Lime)—Boxwood. 
Exhibits : 2 planks 8 foet Jong. 
38. Vepris Lanceolata (a Jous)—White Ironwood. 
Exhibits : 2 blocks. 
39. Olea Vurrucosa (Link)—Olivewood. 
Exhibits : 2 planks (3 feet long), 2 blocks. 
40, Harpephylium Caffrum (Burch)—Kafir Plum, 
Exhibits: 2 planks (3 feet long), 2 blocks. 
41, Evclea lanceolata (E. Meyer)—Bush Guari. 
Exhibits : 2 blocks. 
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42, Sideroylon inerme (Linn.)-—Milkwood. 

A tree from 15 to 20 feet high, and from 1 to 14 feet in 
diameter. Bark dark grey, seraggy, milky inside. Wood 
whitish, hard and heavy, close-grained. Being very durable, it 
is much used in boat-building, for tolegraph poles, and for posta, 
lasting an indefinite period in the ground. Found principally 
along the coast, but growing in the Amatolas up to 4,000 feet. 
Is comparatively searce. Flowers in Decomber and June. 

42 (bis), Bomwvana (Bast London). 
Exhibits : 2 planks 3 feet long. 
43. Welwitschia mirabilis (W. K. Gil). 

A Gnetaceous Angiosperm from 8. W. Africa, Welwitschia, 
the most remarkable of ligneous plants, grows in the waterless 
plains near Walwich Bay and Mossamedes, on the W. African 
const, south of Cape Negro. The dwarfed, top-shaped trunk is 
buried in the soil, the flattened apex only being visible. From 
the ridged margin protrude two enormous flat leaves about 6 
foot in length, and of leathery texture. These are soon beaten 
into shreds by the viclont winds causing them to flap against 
the ground, and are never renewed. In the axils of the leaves 
arise numerous forked peduncles bearing yellowish-red four- 
ranked cones somewhat resembling those of hycad. 

Numerous figures illustrating the genoral appearance and 
anatomy of Welwitschia are given in Sir J. D. Hooker’s Memoir 
in the ‘Transactions of the igen Society, XXIV. 1, 48 to 1 
XIV. Contributed by the Cape Government Herbarium. 

44. Vitis capensis—Wild Grapes. 


Eschibié : 1 jar (grapes and leaves, in spirits). 


SECTION VIII, 
Faxcy Woopworx, ixciupiya Veneers, 


Exhibits: 2 stands, made by Messrs. Compton Brothers, of 
Fatherland’s Rooiwood and Stinkwood, 


CLASS L—SECTION Iv. 
Exhibit: Model of a Capo timber wagon, one-sixth of ordi- 
nary size, 

To colonists this conveyance is absolutely indispensable, and 
is in almost universal usa, its peculiar and, at tho same time, 
simple construction rendering it well adapted for transport of 
heavy loads on bad roads, and over countries where there are 
no roads—through “kloofs” and ravines where no other vehicle 
sould possibly pass. To the former it is essential, and is utilized 
by him for every purpose for which Europeans use carts, cars, 
and carriages—from tho transport of ihe bricks for his new 
dwelling to the conveyance of his family to church on Sunday ; 
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from the gaily-bedecked vehicle which convey the bride and 
bridegroom on their pleasure tour to the dismal services of a 
family hearse, 

Tho model ahove-mentioned represents a timber wagon Inden 
with limber, as it might be seen any day outside of the “ bush,” 
but for different purposes little alterations are sometimes neces- 
sary. For transport of passengers, for instance, n tent is rigged 
up, and performs the service of a sun-shade during the day, and 
asleeping compartment by night. Under these conditions, a 
wagon fulfils all the requirements for travelling, transport, and 
migration on land which a ship fulfils on the sea. For trans- 

ort of merchandise merely a flooring of rough planks, with 
side-boarda to keep the goods from slipping on to the wheels, or 
falling from the wagon. 

Attempts have beon made to introduce wagons of American 
construction, but with signal failure, the vehicles falling to 
pieces generally after the lapse of a few months. They have 
nothing to recommend them but their cheapness, and are totally 
unfit for “ transport-riding ” in South Africa, particularly over 
the hot Karroo country. 

‘Wagons aro generally constructed during the hottest sea- 
son, and are then little likely to become shaky when extreme 
droughts set in, 

The ordinary load for one of these wagons (long wagons they 
are termed when used for transport of timber) is 10,000 lbs., 
and the quantity of timber on this model represents 100 cubio 
feet. Generally drawn by 16 oxen. 

Parts of wagon constructed by Messrs. Hepburn Bros., 
Knysna :—No. 1, nave; 2, schamel; 3, axle bed ; 4, “drei’ 
board (draai) ; 5, broak-arm ; 6, after-tonguo ; 7, foro-tongue 5 
8, break ; 9, felloe (fore) ; 10, felloe (after) ; 11, spoke (fore) ; 
12, spoke (after) ; 18, long-wagon ; 14, Disselboom, 


CLASS Vi. 


Forger Literature History. 
L—Reporis and Pamphlets, 
Exhibits :—1. Forest Regulations: Regulations of 1875, Re- 
lations of 1883 (English and Dutch text); 2. Report of 
uperintendent of Woods and Forests (1881-2) ; 3. Report of 
Superiitendent of Woods and Forests (1882-3), with workin 
plan according to New Regulations ; 4. Report of Superintend- 
ent of Woods and Forests (1888-4); 5. Practical Hints on 
Tree-planting, by J. Storr Lister ; 6. “Notice sur les Dunes 
de la Coubre” (France). 
IT—Maps. 


Exhibits :—7, Map showing annual rainfall ; 8. Map showin, 
annual rainfall of winter months; 9. Map showing annua 
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rainfall of summer ; 10. Number of days on which rain fell 
(average). 

The map showing the annual rainfall is divided into zones of 
tints, graduated according to the quantily of rain received. 
The first zone, tinted very light blue, is limited by the curve 
passing through localities which receive a fall of 10 inches of 
rain annually. And this zone embraces all parts of the country 
which receive less than 10 inchos annually, The second zone, 
tinted a deeper shade of blue, lies between the curve indicatin, 
localities which roceive 10 inches of rain, and those whicl 
receive 20 inches. The third is tinted a darker bluo than the 
foregoing, lies between the curves indicating localities which 
receive 20 inches and those which receive 30 inches of rain, and 
soon. The charts of winter and summer rains aro constructed 
in a similar manner, but with curves (drawn at intervals of 
every 5 inches) indicating every difference of 5 inches in the 
annual rainfall registered, Winter is considered to extend 
over the period between the Ist April and the 30th September, 
and summor between the 1st October and the 31st March. In 
this fourth chart is written, in blue ink opposite each station, the 
number of days during which rain has fallen in winter, and in 
red ink the number of days during which rain has fallen in 
summer. These figuros are the mean of registered returns. 
For some localities the observations extend over a period of six 
or seven years or more, and for others they are more recently 
collected. Tho green patches indicate the regions in which the 
foresis lie, but in maps on so small a scale it has heen impossible 
to mark the forests with rigorous exactitude, or to accurately 
determine their position, The documents collected at the pre- 
sent time suffice to give only a general idea on this account, 


TIT—Manusoripis. 


Exhibits: Entomological Notes, by Professor Peringuey ; 
Tables for calculating the value of standing treos and squared 
logs, by Cte. do Vasselot. 

The calculating tables contain :—1st, Cylindrical volumes, 
calculated in cubic feet and hundredths, can be used in connec- 
tion with the reducing factor under all circumstances. They 
are susceptible of giving as closo an approximation as is ever 
required in scientific experiments and research. 

2nd. The tables of tapering volumes, calculated in cubie 
feot for different decreases and different lengths, quickly give 
results, almost always sufficient for ostimating the contents of 
standing trees. 

They are recommended for use when a large quantity of tim- 
ber has to be marked and prepared for salo. 

8rd, The tables give the volume in cubic feet and hundredths 
for logs of different lengths, with either square or rectangular 

08. 
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INDIAN RAIYATS AND THE VILLAGE COM- 
MUNITY. 


In your November Number a letter was written by A. W. P., 
in the hopes of throwing some light on “the difficult problem 
of the regulation of cattle grazing” by a discussion in your pa- 

r. I thought at the timo of reading his letter, and the very 
pertinent remarks that it contained, that I would add a rider to 
my own somewhat lengthy treatise on the “Deccan Pasture,” 
which if it has not met the fate it merits in your waste paper 
basket, may be of some use to A. W. P. I did not, however, add 
anything to that treatise, as I felt sure that some one would 
certainly have given your paper their ideas hefore this. Now 
that the February Number has appeared, and still no one writes, 
T have dono so, as it is a subject in which I tako a very great 
interest. 

With reference to the first question, viz., was there an original 
arrangement for each village before Britizh rule we which its 
own tract of forest was preserved as source of wood for fuel and 
other domestic purposes besides grazing, &e.? Now I should 
say that no such arrangements ever existed, or wo should cer- 
tainly have seen it recorded by such officers as Grant-Duff, 
Francis, those of the Inam Commission, and authors of the 
village communities. Tn the first revenue reports for Satara 
and other Deccan Districts bordering on the Wostern Ghits 
with their immense forests, no mention is made of any commu- 
nal system of forest protection. Whilst looking up the records 
ofa Native State in the Konkan with the Kharbari, for the pur- 
pose of discovering what rules existed regarding forest lands, we 
Tid not find any teat could lead us to imagine that communal 
forests existed in the past, or anything that had even a semblance 
to them. What did exist, and of which there is ample proof 
both in the Deccan and Konkan District records of English 
origin and the older native ones, was a keen appreciation of the 
value of timber and other forest produce. That this was so 
may he gleaned from the royalty on trees. Looking at old 
Sanads granted by the Peishwas, I find that only in very special 
cases was the right to forest produce as timber, é&c., alionated 
from the crown. Does not this show that under governments 
anterior to British that the Government was supposed to be the 

roprietor of all forests, and of certain trees even that were not 
in forests ? Of course lax supervision may have existed, but that 
the then government farmers or collectors of revenue exacted 
heavy mail on the foresi pruduce goes without saying, und I 
therefore certainly agree with A. W. P. that the forests in cor 
tain places were preserved owing rather to the fact that the 
population was more sparse and tenure of property less secure 
than at present. The rulers of the land vio ‘were proprietors 
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of the forest of course, did not object to the clearing of jungle 
for cultivation, as it paid them, still they never admitted tho 
right of a commune to any forest produce beyond the free pas- 
tures of our present “ mufat” lands, which are very limited in 
area. 

The above necessarily entails my saying to A. W. P. that 
there were no restrictions against people cultivating or grazing 
in forests, provided they paid their way under the native re- 
gimé. Now it appears that even this restriction was removed 
under the British rule, and a premium put on the destruction of 
forest tracts. I know of several cases of forests having been 
thus destroyed under the British rule, that had been fairly well 
preorsed under the Native. That this protection arose from any 
foresight on the part of the Native governments I am not ready 
to admit, but it was one source of protection. 

I saw the statement once made in an administration report 
that a man lost his hand if he cut a teak tree under Native rule, 
that thia remark was true for the forests where the Angrias 
held sway I firmly believe, 23 I have heard the same on good 
authority, but then this punishment referred to large trees fit 
for ship building. Probably the rajahs of old took similar pro- 
cautions to ensure getting timber for building their palaces, for 

et timber they did, and of a size that one scarcely ever sees in 
the same place now-a-days, Sir William Wedderburn with all 
his love and keen appreciation of the Native’s good qualities, can 
never make me believe that the old Native governments were 
patterns of peace, wiseness und moderation, with local self-gov- 
ernment boards to look after the forests in each village. 

A. W. P. is right when ho thinks that there were pisces of 
land outside the limits of a village. ‘They exist to this very day, 
and thore are many such pieces in the Deccan. They have of 
course under our present orderly government heen constituted 
lands belonging to no particular village, and generally go under 
the name best suited to the locality, with the prefix or affix of 
“sheri.” The derivation of this term I do not know for cer- 
tain, but IT have been given to understand that it refers to 
“dispute.” It merely means that these lands, some of which 
ave entire forests, belonged to no village at all, and that when 
pressure of cultivation in their neighbourhoods gave them a local 
value for grazing, &., several adjoining villages began to 
wrangle for them This would tend to show that provious to 
the wrangling village honndaries were not coterminous at any 
rate in the locality of these lands, 

A. W.P. says he has not seen Mr. Lee Warner’s paper “ Per- 
secution on the Western Ghats.” [read it some months after it 
had appeared ; no one seems to have taken much notice of it. 
It was certainly heneath contempt, for a more offensive pamphlet 
written by an officer in government service I never had the 
misfortuno to read. It treated on a subject of which the 
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author was piteously ignorant, when he broached the scientific 
points of kumri cultivation. 

A. W. P.’s remarks regarding free permits need none from 
me. Forest officers know that. every word he says on the subject 
only makes them see more clearly that the proper person to issue 
free grants is the forest. officer, and not, as remarked in the last 
Bombay Administration Report, by the Conservator of Forests, 
N. C., “an official who wishes ‘to gain cheap popularity by 
giving away property for which another is responsible.” 

A.W. P. asks what are the best regulations for managing graz~ 
ing? I have given my opinion, based on an experience of only 
seven years, it is true, in the pamphlet on Deccan Pastures, and 
I therein advoeate contracts for places where forests are large 
and supervision inadequate. Given a strong protective establish~ 
ment of say one heat guard to every 4 square miles, then the 
fee system will he formd infinitely more paying and more easily 
controlled perhaps than the grazing under the contract system 
is. Now registering by branding and marking cattle is out of 
the question. Just fancy the work! For each year anew brand 
would have to be made, poor brutes! A butfalo of 10 years 
standing would look a sorry sight. I have some three lakhs of 
grazing in my present Division, and I think that about six lakhs 
of cattle graze on it, What would be the cost of branding these 
animals? I strongly recommend Divisional Officers to make 
the Range officials issue printod passes to each man desiring to 
graze his cattle, with the number and kind entered thereon, and 
on the back of the pass an intimation should be printed to the 
effect that the person who tends the cattle must carry the pass 
on him. The Divisional Forest Officer has plenty of chances 
of dropping down on the grazier, let him then count the cattle 
and examine the pass. If anything is wrong the Divisional 
Forest Officer knows what to do, if he does not, he is not worth 
his pay. One or two good examples that make all involved 
smart will very soon produce the desired effect, viz, that of 
Government of the present day prolecting its forests and its 
grazing as of yore without the aid of any village communes. 


Nagar, R. A. Pagan. 
27th February, 1885. 
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Tux following cutting from a King William’s Town news- 
paper will, I think, interest readers of the ‘ Forester,’ the more 
so perhaps as it will arrive at the beginning of the Indian hot 
weather. People in these southern colonies hanging on. to 
tropical continents have a wonderful capacity for bearing heat! 
One has read about it in Australia. Huropeans in India do not 
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walk to Church in correct British clothes, with the sun at 170°, 
and the air at 116°, sit in this temperature for two hours, and 
then walk home and enjoy dinner. Punkahs and pith hats are 
unknown, and sunstroke rarer than in England, and all this in a 
country lying in the same latitude as extra-tropical India, sa’ 
Andia between Caleutia and Simla. The Ausiralians may witl 
truth speak of their climate asa type apart from anything in 
the northern hemisphere. And the salient feature of this type, 
I believe its healthy feature, is its changefulnoss, eradicating 
the weak, strengthening the strong. Hot winds from the in- 
terior are invariably followed hy cold air, and probably rain from 
the Southern Ocean, The year progresses with comparativel 
little difference between summer and winter,—a hot sun when it 
does not rain by day, cool airs or biting cold at night. 

On this first Sunday after Xmas. sl was travelling in the 
posteart between Grahamstown and King William’s Town, 
and, to me, this 116° in the shade was less trying than an aver- 
ago hot day in Bangalore, where the thermometer never goes 
beyond 90° in the shade. But 90° in Bangalore means three 
moutha of nineties, a cumulative discomfort which is appaling, 
while 115° in South Africa means anything between 60° and 
100° for tomorrow, an uncertainty which is pleasing. As I 
write, this wet New Year’s afternoon, I notice that the thermo- 
meter stands at 45° in my tent, 


Kan Hanns, 


“ Sunday was one of the most terrible days—if not the most ter- 
rible day—experienced here, The sun rose into a clear aky, the distant 
hills appesting to be covered with smoke, The thermometer soon 
showed 80° in the shade, and hardly abreath of air stirred. By 
eleven o'clock the heat was overpowering, and the air graw hotter and 
hotter. Those who went to the several places of worship, all seemed 
thankful to be dismissed, and went home throngh an atmosphere that 
was as the blast of a furnace. It seemed ag if something had twisted 
the equator away and dropped it down in King William's Town. The 
heavens were festooned with heavy thunder clouds, and a storm wes 
hourly looked for. During the afternoon the wind blew galee—first 
one way and then another—and the dust was carried in banks of clouds 
in all directions, At one time it looked as if the town was going to 
be buried, at another the town appeared to be going elsewhere. As the 
sun went down the wind moderated, but the air cooled but slightly. 
The evening congregations were all very small, and the heat still over- 
powering, About ten o'clock two or three flashes of lightning were 
noticed, but no storm came, and the night was hot. The temperature 
reached 110° in the shade at the Hospital. 


«The register at the Botanic Gardens for the hottest day this year 
(Sunday), showed 169° in the sun as the highost roading, which 
was taken at two o'clock p.m, Tho shade maximum was 1164°, 
which is a degree and a half higher than any previous “ reading ” re- 
membered here. 
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* During one day of December last year this extreme temperature 
was exceeded for an hour, the glass registering 172° in the forenoon, 

“ The rainfall this month has been almost nothing, being only 0-22, 
of which 0-14 fell yesterday. No wonder the country bears such a 
‘burnt up appearance, 

“Last month the rainfall was abont 2-19 inches, and it improved 
herbage very much fora time, But the good effect was soon lust ow- 
ing to high temperature, and the prevalence of strong drying winds.” 


CONES OF PINUS LONGIFOLIA. 


Now is the time, for those who are situated near forests 
of Pinus longifolia, to seo the progress of the cones. I have 
gathered several specimens, and they are very curious ; the 

oung cones are appearing at the end of a loaf stem “by ones, 
ty twos, by threes.” Unlike the deodar, the male catkins are 
found on tho samo stem with the young cones. In one specimen 
there is first the young cone about half-an-inch long at the end 
of the new stem, then at the base is a young green cone some 
1} inches long by 1} inches diameter at its thickest part, I 
must confess [do not understand this cone ; it is so green and 
succulent that it appears to have been lately produced, but how 
is it so much larger than the others? On the same branch, but 
on last years’ growth of stem, is the male flower, the pollen 
having fallon about a week ago. In colder clovations the pollen 
has not yet been shed. Another specimen has the very small 
cones together with a ripe cone which will shortly burst. An- 
viher bas live ripe cones aud two uf he larger green cones. 
I shall watch the development in one or two marked troes, 


J, C, McD. 


LIGHT GRAZING IN THE BERAR FORESTS. 


Tur following statement shows the financial result of the schema 
for light grazing introduced last rainy season into the State 
Reserves of the South Berar and Wun Divisions. 

Sanction to the scheme was not received in time to admit of 
full advantage being taken of it by large cattle owners, many of 
whom had made other arrangements for grazing—some by send~ 
ing their cattle elsewhere, others by purchasing waste lands 
under tho Survey and Sottlement Rules. The scheme has, how- 
ever, been greatly appreciated, and there have been few or no 
difficulties in working it. It has also proved a decided success 
so far, and it is expected that next year the full area allotted to 
each head of cattle will be everywhere worked up to, 

Tho following extract from my inspection report on the South 
Berar Reserves describes the appearance of the forests after 
they had been grazed :— 

« Light Grating. —I was agreeably surprised to notice the small 
effect that light grazing had had on the crop of grass. In most 
places an inexperionced person would hardly have observed that graz- 
ing had taken place at all, ‘The grass appears to have grown almost 
as quickly as it was eaten, and there is still a sufficient supply left on 
the ground to meet all possible requirements. 

Natural reproduction in localities lightly grazed.—It was also a 
matter of satisfaction to me to notice that natural reproduction was 
much more plentiful in places that had beem lightly grazed than in 
completely protected localities. This may be aegounted for in great 
measure by cattle treading seed into the ground, and also by fewer 
seedlings being smothered by a rank growth of grass, 
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“The samo result is observable in places where broad-cast sowings 
of toak seed have been made.” 


In consideration of these satisfactory results, I would now 
bog to recommend that light grazing be extended to the whole 
arca of the reserves, but to further protect forest interests in 
case of a partial fuilure of the rainfall, and there not being 0 
luxuriant a crop of grass in the reserves in consequence, the 
area allotted to each head of cattle should be increased from 24 
acres to 3 acres, 

This year in the heaviest grazed reserves, vfz., Ghat Bori and 
Rui, where the allotment per head of cattle whs 2°6 and 2°5 acres 
respectively, considerably more grazing might have been per- 
mitted without injury to the forests, and therofore, if the 
allotment is increased to 3 acres, there should, I think, bo no 
fear of overgrazing in a year of seanty rainfall, 

I would also recommend that buffaloes be excluded in addition 
to sheep, goats, and camels, as these animals are liable to browse 
on the young shoots of trees at the commencement of the rains, 
as well as to injure trees by rubbing aguinst them when torment. 
ed by flies and othor insects, 

It will further be necessary, for obvious reasons, to strictly 
forbid grazing in localities where fires have occurred in the 
previous dry season. 

Amongst other advantages which light grazing in reserves 
has brought about, I would mention the beneficial effect it has 
had on the neighbouring District forests, which do not show 
nearly so marked signs of being overgrazed as they did last 
year, and this improvement will be still more noticeable when 
additional cattle have been admitted into the reserves, 

When the system of light grazing has been given full effect 
to, too, it should be possible to reduce expenditure on fire con- 
servancy very considerably. Line burning should not cost so 
much, und fSwor fire-path watchers should be required ; and in 
case of accidental fires occurring, the extinguishing of them 
should be a matter of comparative ease. 

Thavo every reason for hoping that the introduction of light 
razing into State Forests will be the means of solving the 
ifficult problem of how best to reconcile the interests of the 

ryot in the matter of grazing with those of the Forest Depart- 
ment in the restoration of the arcas committed to its chargo. 

By excluding sheep, goats, buffaloes, and camels—the animals 
most destructive to forests—and limiting the head of other cat- 
tle permitted te graze, the Forest Department prevents all pos= 
sibility of serious injury occurring to its reserves, whilst it, at 
the same time, confers an immenso boon wpon’ surrounding 
villages by providing extensive grazing for the greater portion 
of their catile. The grazing too is given at the time of year 
when it is most valued, viz., from the commencement of the 
rains till the end of October. After the “kharif” crops have 
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been reaped at the commencement of the cold weather, cattle in 
Berar are, a8 a rule, withdrawn from their grazing grounds, and 
fed on the stubble, &c., left in fields, supplemented by the leaves 
and stalks of © jowar.”” 

When grazing for a limited number of caitle is provided in 
State Forests, the taking up of these arexs will conse lo be levk- 
ed upon by the rural population as a sudden and complete 


reduotion of their grazing grounds. 


— 
‘Area of }ATE2 OPED! Number} Ate Per 
Reserve, reserve, | 8°42" ‘of onttle| Heal oP! Revenne 
in wores. | 1H) jadmited [Uh 
Rs. A. PB. 
Gerumatergaon, «. | 45,992/ 22,996 | 4,912;  4°6| 1,352 12 0 
Ghat Bori, ves | 29,285] 14,617}) 5,506) 2-6/1,473 0 0 
Amdari, .. w+ | 13,717| 68583} 1,469} 4-61 425 8 0 
Pengangs, 41,575! 5,7873| 946) 6 | 226 12 0 
Rui, a 6,647| 33234) 1,812; 2:5) 363 0 0 
Kelapur, «+. 40,747 / 20,3734 2,220) 9 | 418 11 0 
Gondwakri, 16,859) 8,1794, 2,324, 35} 5739 40 
Kborad, ... 16,117; 80584) 585/ 137/ 114 806 
Patroat, . 2,880} 14446) 337] 4 | 73 20 
Lonbehel,.. 8,966] 4,483 ( 1,588) 2-8] B22 20 
Anjan Kheir, 7,634) 3,817 890] 4 198 60 
Total, ... | 199,878] 99,989 |22,183, 45) 5,585 11 0 


A. 'T. Dryspane, 
Conservator of Forests, Hyderabad Assigned Dsstricts, 


Hote.—Light grazing by cattle, other than shesp and goats, line been admitted 
fot several yenrs in some of the deodar foresis of the School Circlo, N.-W. Pro- 
vinces, nud has also been allowed since 1881, froma July till the end of December, 
and even later in case of s enbstantial winter rainfull, in the Government afi 
forests of Debra Dan and also recently of Saharanpur, ‘Herds of buffaloes which 
gtazo are specially dealt with, aud only graze in the opon forests, and there 
fo few bnfftloos amongst the village enile, that no special rales ot their necount 
are neeiled.—| 
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TIMBERS OF UPPER ASSAM. 


By Cuxnvarrer Ronerto Paeantni, late Chief Engineer, 

Makim Division, Assam Railways. 
Ir will be easily understood that in a country where the tem- 
perature of tho plains and low hills never falls below 45 deg. F., 
and never rises above 100 deg. F., with an average rainfall of 
120 inches a year, vegetation cannot but be of the most luxuriant 
character and extreme variation, In fact, one of the character- 
istics of Upper Assam is its interminable jungles constituted in 
places by thick forests of colossal trees, and in others by impe- 
netrable cane or bamboo groves, 

As arule, cane jungle will grow in swampy ground, where 
water lodges for several months, and sometimes all the year 
round, Bamboo jungle will grow in low lands flooded occa- 
sionally, but where the water does not remain for any length 
of time. Forest jungle generally grows in dry soil, and one 
or other of any special tree seems to prevail according to the 
different altitude of the ground, or perhaps it would be better 
to say according to the different degree of moisture retained 
by the soil, The prevalence, however, of any special tree is 
by no means strikingly apparent. In spite of favourable 
ground, and the gregations tendency of nearly all forest trees, 
it seems that great variety will grow and flourish side by side 
in a way which would seem quite incongruous in our country. 
The only clear fact in these forests is the total absence of certain 
species of trees under peculiar cireumstances. Thus Nahor and 
Makai, as will be seen hereafter, are never found in low lands, 
especially if subject to occasional floods, while Uriam and Hol= 
Jock are never fuand in bigh, well-drained land. However, us 
a rule one may stand in one of these forests surrounded by trees 
growing as thickly as possible, and he will find it difficult to 

lotect half a dozen trees of one species. This fact considerably 
enhances the wild beauty of the Assam jungles, but it has been 
up to the present time a great drawback, from a mercantile point 
of view, to the proper utilization of the timber. For the pur- 
pose of collecting one kind of timber it necessitates going a 
great distance through untrodden jungle, and after having found 
and out it to tho smallest sizo, elephants aro required for the 
purpose of dragging it off. This process, of course, causes a 
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large portion to be wasted, which under other circumstances 
would be very valuable. 

The Assam Railways and Trading Company, amongst other 
concessions obtained from the Government of India, have the 
monopoly of the timber trade for 14 miles along each side of 
their line, which runs from Makiim Junction to Margherita (a 
distance of 23 miles), and the specimens on view at the Health 
Exhibition come from these forests, which extend, practically, 
uninterruptedly from end to end of the above-mentioned por- 
tion of tho line. 

‘When the company first commenced work in opening out the 
country, little or nothing was known as to the real value of 
many of the timbers, ani as the company’s works depended so 
much on them, they had to start at the beginning, and thus 
acquired an amount of information which will prove very valu- 
able for the future of the timber trade of that country. 

The following is a description of the various specitens exhi- 
bited :— 

Mesua ferrea.—Assamesc name, Nahor ; English, Ironwood ; 
specific gravity, 1:23 ; co-efficient, of rupture in owt. and deci 
mals, 27°9 ; loss of weight when chemically dried, 25 per cent.; 
maximum shrinkage due to above operation, 8 per cent. 

There are somo good patches of almost exclusively Nahor 
trees to be found hero and there growing on high, well-drained 
ground, but they are not extensive. ‘Tho stem is generally 
straight, and the average size is from 25 feet from the foot to 
the frst branch by B feet girth, maximum height found 46 feet 
from foot to first branch, maximum girth 12 feet 6 inches, The 
branches are generally thin and of no use as timber, but they 
produce excellent chareoal and make first-class firewood. 

The timber is of a deep red colour, with very close undulating 
fibre, rather brittle, warps and splits when cut into planks or 
small seantling, heartwood not attacked by insects of any kind, 
and stands almost indefinitely, both exposed and under cover, 
without deteriorating. Before being used it should bo stripped of 
all its sapwood, and thns prepared forms an invaluable material 
for bridge piles, beams and thick scantling generally ; in fact, 
it serves almost as a substitute for cast-iron. 

Artocarpus Chaplasha, Assamese name, Sam ; English, Monkey 
Jack ; specific gravity, 0°63 ; co-efficient of rupture as ahove, 
12°3; loss of weight in chemical drying, 32 per cont.; maxi- 
mum shrinkage due to above process, 5 per cent. 

This tree does not seem to haye a preference for any particular 

‘ound ; it grows in low land with as much vigour as upon the 

ills. Tt is never found in patches, but is liberally scattered all 
through the jungles. The stem is seldom very straight and 
branches off soon, sometimes at a few feet from the ground, but 
the branches often produce good timber. It is of a bright yellow 
colour when cut, and deepens into a brown walnut colo in the 
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course of time. The fibre grows protty straight, not very close, 
breaks short, and receives easily a clean polish It warps and 
splits very little. It stands well either exposed or under shelter, 
and insects will not attack it, Itisa very useful timber for 
any purpose where groat strength is not required, being specially 
adapted for household furniture, as it is equal or superior fo 
teak for this purpose. 

Bischofia javanica—Assam name, Uriam ; English none ; 
specific gravity, 1-04; co-efficient of rupture as above, 15:2; 
loss of weight in chemical drying, 24 per cent.; maximum 
shrinkage due to above process, 10 per cent, 

It grows abundantly, though never gregariously, along the 
banks of the rivers in the low plains, and preferably where 
occasional floods cover the ground. It sometimes grows straight, 
but not generally so. Thick branches soon divide the stem, 
and yield useful timber. The girth of the stem varies very 
much, and the timber obtained from one of 4 feet girth seems 
to be as good as that obtained from a 12 feet _girth (which size 
is not uncommon). The timber is of a dark cold red colour, 
the fibre straight and close, and hardly recognisable ; it warps 
and cracks under shelter, and if the place is very dry becomes 
very brittle, White ants will attack it. On the other hand, it 
is almost imperishable in wet ground or under water. This cir- 
cumstance makes it particularly suited for pile foundations and 
tailway sleepers. And for this latter purpose especially, we 
believe, considering the present prohibitory prices of other 
wooden sleepers in India, it will soon become very useful. 

Terminalia myriapteron.—Assamese name, Tullock 3 English, 
unknown; specifie gravity, 1:06 ;* co-efficient of rupture, as 
above, 13°43 loss of weight in chemical drying, 35 per cent.; 
maximum shrinkage due to the above process, 2 por cent, 

This tree grows under the same circumstances as the Uriam, 
and almost invariably where Uriam is to be found Hullock is 
also found ; it is not so abundant as the former, but grows to a 
much larger size, and shows a gregarious tendency here and 
there, Although branches are often to be seen starting a few 
foet from above the ground, i possesses generally a long stem 
growing to a considerable height, and the branches yield good 
timber. It is frequently recognised hy its towering above the 
surrounding trees. The stem also grows to a great thickness, 
10 feet to 12 feet girth being the ordinary size, but ono on heing 
measured was found to be 21 feet girth. The timber of young 
trees is almost valueless, as not only is it greedily attacked by 
the carpenter beetle and other insects, but soon deteriorates 
when exposed to the climate. On tho contrary, the timber of 
the maturer trees is excellent for many purposes, straight grained, 
pretty hard, of a brown colour, does not warp or split to any 
considerable extent, even when not seasoned, stands well in aud 
out of doors without detoriorating. Its only enemy is a kind 
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of small borer, which is easily got rid of hy painting it with crude 
petroleum or coal tar. It is peculiarly adapted for cheap furni- 
inre, windows, doors, railway carriages, and generally for any 
work whero accurate fitting is the main object. 

Dipterocarpus pilosus—Assameso name, Hollong ; English, 
none. No experiments have been made on this timber. 1t 
grows in high well-drained land, is not gregarious, but is pret- 
ty thickly scattered about. Its stem is very straight and attains 
a very large size, averaging 8 feet girth and 60 feet to 80 feet 
from foot to the first branch. Instances of 18 fect girth by 90 
feet to the first branch are not unfrequent. 

The timber is of a reddish-brown colour, close and pretty 
straight grain; it does not warp or split much, but quickly 
deteriorates unless kept in a dry and ventilated place 5 is ul- 
tacked by nearly all timber insects. Thus, notwithstanding its 
largo size, it is of little or no uso, except for temporary purposes 
and for packing boxes ; it must, however, be borne in mind that 
in Assam this lutter use forms a very important business, as not 
Jesa than 400,000 boxes for packing tea are used yearly, the 
making of each one requiring about 1:50 cubie foot of rough 
timber. A large quantity of such boxes are now imported from 
Calentta, and the balance is made by hand-saw, Ane a few saw- 
mills, which are busily engaged exclusively in that trade ail the 
year round, A 

‘Shorea assamica.—Assamese name, Makahi; English, none ; 
specific gravity, 0°82; co-efficient of rupture in owt. and 
decimals, 13°23 loss of weight in chemical drying, 36 per cent.; 
maximum shrinkage due to the above process, 5 per cent. 

This tree deserves, for many reasons, more attention than an 
other. It is, for one thing, quite a new tree, so to speak, It 
was but a few years ago that Mr. G. Mann, the Conservator of 
Forests in Assam, took special notice of it, and studied and elassi~ 
fied it with the devotion and care peculiar to all true naturalists, 

To the best of my knowledge, it grows exclusively along tho 
hill on the south bank of the Dehing river, forming a belt which 
thins out and eventually disappears as it approaches the Patkoi 
range to the south, and the Jaipur (Assam) district to the west. 
How far it extends eastward I can not say. Not one Makahi 
tree is to be found north of the Dehing river. It grows to 
various heights, and always in well-drained ground. Its gre 
garious tendency forms an exception to all other Assam trees : 
in some places the forest is almost exclusively constituted by 
Makahi trees, and in all cases it grows so thick that were all 
the other trees to disappear there would still romain a good 
Makahi forest. Its stem grows perfectly straight to a height 
averaging 70 foet to the first branch, and a girth of 8 feet. It 
is not unfrequent to find some of 90 feet or even 100 feet to the 
first branch, and 12 to 14 feet girth. In the construction of 
some bridgos I required fifty trees that. should not measure less 
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than 8 feet girth at 60 feet above the ground, and I found them 
all within a radius of a mile from Margherita. The timber is 
almost white when newly cut, but soon turns to a dark yellow 
colour and brown if exposed to the opon air. Tts grain is very 
straight and not very close, and warps and splits whon quickly 
dried, but not otherwise, Jt soon rots away in the ground or 
when subject to constant and abundant moisture, but stands 
very well under cover or in the open air as long as water cannot 
lodge in contact with it. White ants and borers will attack it. 

Notwithstanding the lasting qualities of this timber not. being 
very superior, we consider that at no distant date Makahi is 
destined to represent an important item in the timber trade of 
India. We may incidentally mention that its liability Lo rot and 
to be eaten by insects can be disposed of by pickling, and that 
this pickling has proved to be very effective when done with 
ernde petroleum, of which there are abundant springs belong- 
ing to the Assam railways, right in the centre of these forests. 
But independently of that a cheap timber for general purposes, 
to be used as common deal is used in England, has been entirely 
wanted up to the present in Assam and Bengal. Bamboo is 
often substituted, but as often as not this does not answer, and 
then the expensive teak or sal is used. Mukahi docs not’ pre- 
sent the same difficulty as other Assam timber in felling and 
collecting, it is easily worked, leaves little waste on the ground, 
and there is such a quantity as will supply the market for many 

ears to come. Up to the present it has been practically un- 

nown and inaccessible, This latter difficulty fas been done 
away with by the opening of the railway from Dibrugarh to the 
Makiim coalfields. ‘The former will dispppear as fast as the 
advantages of this timber are recogniser. 

We will finally remark that, besides the trees above men- 
tioned, there are at loast a dozen more species equally good, 
thongh not so abundant, The groat drawback of their growing 
so mixed is, in the case of the Assam railways, removed to a 
great extent by the peculiar feature of its timber concession, 
owing to which the farthest tree has never to be dragged by 
elephants more than 1} miles to reach the railway.—Timber 
Trades Journal. 
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A VISIT TO KUCH BEHAR, THE BHUTAN DUARS 
AND ASSAM, 


te Vol. VIL of the “Indien Forester" wil be found e short" 
account of some plantations at Kuch Behar which I have lately 
re-visited, and now give some of the dimensions attained by the 
different species, 
‘i The epecios planted are teak, eA, siset, and khair, but of these 
sismti is the only species which appears thoroughly suited to the 
» soil and climate of the place. 
Sisatt seed was sown in nurseries in 1872, and the seedlings” 
lanted out at distances of 16 feet, and although it is evident 
at if the distance had been Jess, the holes of the trees would 
have been straighter than they are, yet th® resuits obtained 
are ver od, as I measured three specimens, respectivels 
4 feet 2} inches, 3 feet 74 inches, and @teet 94 inches in girth, 
at 4 feet from the ground, with a total height of 80 feet and 
averaging 50 feet of bole. When I saw these trees in 1881, 
the average girth.was 2 feet 8 inches, and the total height 60 
feet, so that the rapidity of the growth can be appreciated. 
Sissti has now been planted out in a block of abput 500 acres 
on the Kuch Behar-Mogal Haut rogd, and is doipg well,,in spite .- 
of the whole plantation having beeh burtied this.year, fot sissd 
apparently suffers far less from forest Grep than sil and many 
other trees. There are also avenues of fine Mii trees planted 
along all the roads in the State whioh are numerotis arid in good 
order. , 2 
T also measured some sissu trees at Tamai Haut jn the Eastert. 
Duars, 24 miles fram Koch Behar, which [ had planted out my- 
s self in 1878, having taken small natural medlings from g neig! 
bouring island in the Gadadhar river. One of these measured 
2 feet 9 inches in girth at 4 feet from the ground, and was 40 
feet in height .  - ., F 
The avi] of the town of Kuch Behar ia a light colored. 
sandy loam, and thé water level in ‘the monsoon month 
* daly a few foes from the surface, so that building sites ate — 
‘ " d . Qn 
who ott #i) Sook at 


. prepere ty. digging tanks and throwing up the earth rend 
oir banks. 


My 


w, 


» Such @ soil is evidently not adapted for tesk or 
silt -but besides the sissd, saw , Albizia stipulata, 
attains fine dimonsions on if, in WM fow yéurs,. Pee 

The teak plantations were madé from nurseries sown in 1874, 
the seedlings being planted out, 8° x 8’. I measured three of 
the teak poles and found girths of 2 feet, 2 feet 9 inches, and 
2 feot 7f inches, with a height of 55 feet. ; 

Some of the trees are straight and apparently vigorous, but I 
doybt whether they will ever yield good marketable timber, and 
many of them have an unhealthy appearance and are angound 
at the centre, a 


The s4l plantation still looks flourishing, but’ the rate of ~ 


growth is slow, the trees probably suffering from the water-loge 
ging of their roots in the monsoon months. They are from 
Sedlings taken from the Baxa sé! forest in 1874, and have now 
an average neigh of 40 feet, and three specimens measured 1 
foot 8 inches, 1 foot 88 inches, and 1 foot 10% inches, at 4 feet 
from the ground. 7 ears: 
The State Superintendent of Agricultnre and Forests, Kumar 
Gojendra Narayan, M.R.A.C., a sousin of the Maharaja’s, kindl 
permitted me to fell one of the poles, which are rather ctowded, 
and on a section of the wood, it was impossible to tell the 
the rings, which were far more in number than the age of ‘the 
trees would account for, They were also confused, running 
into one enother, and only distinct for a portion of their cir- 
cumference, and thas agree with Mr. Brandis’ description of sl 
wood, 
Cultigasion is spreading rapidly all over the Kuch Behar 
tate,’ y ueate a pears to be Tae demand for forest produce, 
as each Poot ‘i ja surrounded mango, jack, and other 
trees and bamboo elymps. Small sil posts are, however, in de- 
mand for supports tothe mat and bamboo houses, and a certain 
amount of ee mane hare aater for boats and agricultural 
urposes, and'for bridges afid public buildings, 
p c° Ridat Dofable | Senet itch I noticed since I visited 
Kuch Behar ir 304, ig the great extension of tobacco cultiva- 
tion, which’ f¥gie}ly “was in small plots for household use, but 


is now lar} ly eat iad -on for export. é 
From Kuch Behar I visited Baxa, passing through the great 
Baxa sl forest. ~ : me 
The large export of railwify sleepers has diminished the 
* * qual of mature timber, but some magnificent sf] trees 
we are F@anding near the Baza road. en ‘ 
a, 


Inferior species, such as akeBi (Dil pentagyna), ohi- 


re encouraged by the removal of the large sl trees, and 


eo (Schima Wallichit), sida dr dhaura (Lagerstramia parei- 


the D 


ity that improvement fellings, such ay we have started: 
ifs Din forests, in which such trees are girdled over 


a tats Lehi de 


ones 


ay ul voodlingfand aftct Wards exported sa Foo, eitiot beck 


be + Pa . ‘ 

But here there ‘py to be little or no market for any w 
but sd], and mera ‘girdling 1 tthout’ subsequent removal of the 
trees would only increase the risk from fire, Theraare, howe 
“" eyar, large building works in progress at Kuch Behar, especially 
the magnificent pelsce in progress for the Maharaja, and large 

uantities of fuel are reynired for bricks, for which mango 
‘ are probably sacrificed asin other parts of India, 
. Tt dealso strange that all the lime which is being used is Ya 
ported, from Sylhet, though there is plenty of limestone on the 
Bhan Hilla, and in order to improve the forests, it would be 
almost worth while to grant to contractors the standing inferior 
trees in the forest free of charge for lime burning. It is quite 
possible that teak might succeed in the deep well-drained allu- 
‘vial soil of the, Baxa forest. Baxe is a little Military station 2 
at an altitude 2,000 feet on the lower slopes of the Bhutan 
Hills. It was built after the last Bhutan war to protect from ce 
.. Bhutes raids the Kuch Behar State, and the Hp of country “es 
=" goguired from Bhutan termed the Duars, part of which is in ae 
:- the Jalpaiguri District of Bengal, and part in the Goalpara 

District of Assam, 

The commonest indigerious tree in Baxa appears to be Cam - 
tanopsis indica, and the hill above the station, about 6,000 feat 
high, is covered with a dense evergreen, forest of species sppax : 
rently quite distinct from those of the North-West Himalaya, <« _ 
There are several large caoutchouo trees (Ficus elastioa) near ‘ 
the regimental parade ground. 

5 The chilauni is very common on the nlopes tweet Baxe 
“and thé level of the sd] forest as well as on the, atid large 
tree ferns abound on the hill sides. On leaving» Byith, I camped 
gramy plains and spreading cultivation of the 
Jalpaiguri. On the way we shot some florioan, red 
be pert es, snipe, wild duck and goldgy plover, and 

"missed a leopard which ki led q.gfht close 0 oumormp, : 


Jalpaiguri, on the banks of ths Tisth slvéetis na longer « 
Miltary siation, as it was for vroral yuan the. Bintan : 
war, but is becoming » large centre of tradé, Wie guitivation = 
bas spread over a large extent of country atthe foot of the “>, 
hills, It ie worth notice that 8,000 strawberry plants which d 
I sent there last October from +Mussoorie,, have grown most". 
Tigerously, and have borne a fine crop of fruit from Fe " 
to May, as the damp clinvate and sandy soil when well 
suits them admirably. 3 5 ici 
Here I visited « tea ‘yarden belonging to the Tundoo. tT 
Company, and had a day’s mahsir fishing in the Jaldol 
_but only snoceeded in ous fish. Is was at this 
dest your that a must elephant killed sixteen coolies in 
and yet I hear that sto compensation was paid to their families’ 
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: q * oe ad nf ‘ 
by she owtied, who: in the rey, Zarsine in Bera; 
- whit odoe : 


but perhaps has never rightly ‘Ofedrred. ah 
. The tea seed for these Westér-Daattha gardens is imported 
from Assam, and it is an into question whether tea seed 
is good when the testa or skih ‘seperated from the embryo 
inside the shell. 1 referred '#itt’-questihn to Mr, Logan of 
Dhubri, who for many years tea seed on ite way from 
“Assam, opening the boxes and testing a certain propertion of 
beeds, but his opinion was that provided the embryo raj 
right, that the separation of the testa was not prejudiciah + . 
Peal alse says that opinion is divided on this point, bot a 
eonsider it Prejudicial provided the seed is imlly rip 
has promised to test the question thoroughly By planting two 
lets with and without the testa. Ke 
oS Brom Jalpaiguri I went by the Northern Bet Rtlway and 
steamer to Dhubri, and thence by the new daily steamer service 
to Tezpur, the civil station of the Darrang district in Assam. B 
The best tea gardens in Darrang are on a plateac of forest 
Jand which approaches within 10 miles of the Brahmaputra, and 
except for the clearings for tea cultivations ia with vir- 
sin forest, known as the Charduar forest, up to the Akha Hills. 
A large area consists of pure forest of Mesua ferrea, the 
Assam nahor and Bengal nageswar, the timber of which might 
surely be utitized for railway sleepers, for which there is o large 
demand at present, at I hear that the creosoted Norway pine 
sleepers imported for one of the Bengal Railways have proved 
complete failure. ‘Ihe jutili, Aldingea excelsa, is another social 
species, and the amari, Amaora spectabilis, the same, A: 


Lin the Darrangidtetriey tbr last year's crop, The dark Assam 
brid plant Sten 


hy! referred as more hardy than the light 

4 keaved gi ‘These forest gardens, on undulating platean - 
land sunt fell of Mesua iti phil A ed coh 
appears) to be more healthy than the grass 


ce rdens. ~ Pe ae oi 
i iz ” formerl fy i labor qufatio , great difficulty, but 

i 4 as 9 Frapaachiget f 

# fre are now largely used eve: re, Davidson's 

: x @ work of e large range of chulas. 

_ fo take an example of a fine ten estate, that of the Borelli 
 Godtpany hes 7,500 acres of fee simple forest, and uses up 
enn 85,000 maunds of firawood in its engines, and tbe 
wood” fr 4,500 boxes, each containing 18 superiicial feet, or 4 


4 rs : 
@ubio foot wi inch pin or taking in waste in séwin; 
we may ot malt bit 1 xe - 

‘A quantity of timbe fi antiually in repairs to build. 
ings, 80 that perhaps we tikPMfoite day hear of the large tes 
! anies managing their fokelt scientifically. 
see ardens whith have'sie péivate forests still purchase teak 
boxes cn Naloutta, and pay Rst each landed at the nearest 
v" river-ghitt. ; ; 

k Tard that the Assam Oompatiy imports 35,000 teak tom 


bor finally from Calcutta. 
pas he-Borelli Company's gardens, the steam baw was hard at 
égreparing. wood for tea boxes. I was told that provided 
the ‘wood, ‘properly dried there was not the slightest fear of 
its injuring thé:tea, and all species which would saw well, and 
are not too hébvy or hard, were used, the kochan ( 
tonneratiotdes) having the preference. On the islands and ba: 
of the Borelli river there are nearly pure forests of this tre 
which is of rapid growth, and a Marwari merchant has a1 
8 saw-miil to prepare tea boxes for the planters at the Balipara 
Hant, which he sells at 1 rupee each. 
Mr. Lumsden, the Manager of the Borelli Company, showed 
“<me how he was gradually eradicating She plants from his 
gardens, by pulling them out by ropes attached to an elephant, 
at the rate of 200 plants per diem. Twenty acres of China 
plant are thus removed every year, and the sround replanted 
with indigénous or high class hybrid plant, and the yield thus 
inoreased from 2 or 3, to 7 or 8 maunds per acre, : B 
+. The bad results of former heavy pranings were evident in 
the diseased stalks of the old tea, many of which wore'furrowed 
by white ants up to the top of the bush, The benefigjal results 
on thd growth of tea of the sau trea, Albizaia atipylath, have 
~@ attra: the attention of man: Blenters, and I saw for myself 
that bushes under the shade of this tree were more vigorous 
than their neighbours. “ eee * 
.. _ A small pamphlet on the subject haa beelf published e Ine 
dian Tea Association, in which tinny am planters Ave their 
experience on the subject, all being Fxvsrably ga-the sail tree. A 
ir. Peal considera that all the Assam A\ j namely, A, 
élata, stipulata, procera, odoratissima, have thé’ ty of ime 
proving the growth of tea directly und x 
‘Tho sau tree has very long superficial Bate" aids quan- 
tities of seed, the formes inay assist in ing, PY foil, and the 
ls and leaves falling fn the ground immy enri¢h it, whilst the 
shade is not too great affect the production of leaf, fa the tes 
hes, m 3 
The greatest attention is now paid to the water éup 
eden coolies, and their huts are far better than 9 
gers in the Din, but there is still a good deal of 
-4 amongst those freshly imported. . 
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2”. The’ planters afé a fine healthy tet of mei, and ple 
— agua and the goerdens are rifle that ‘he old 
fe in the jungles is a thing of the past'in Darrang. 
‘ It is worth noting that certain’ species of forest trees spring | 
~ up natarally in tea gardens. In Darrang the simal has the pre- 
ference, in the Western Duars it is the kadam, Anthocephalus 
Cadamba. In the Dun, it is the tin, Cedrela Toona, i 
af Mr. Campbell, the Forest officer, was not at the Ballers 
Haut when I arrived, and I therefore visited the cacutchous 
Iantation with the Forester, but I subsequently met Mr. Gamp- 
I, and obtained full information from him about the glant- 
ation, About 14,000 plants have now been planted out in lines 
40 feet broad and 100 feet from centre to cantra, the intervening 
Jungle being left standing to provide a moist atmosphere for the 
ee acs by siyself in the apring of 1874 
; rst plants were pat out by riyself in the eprin, 
and the following are the heighta and girths of 50 eer meanused 
+ in June 1883 


Heighte and girthe of 50 tek hdabred in eaah jar'e 
he sth lation see TBTLTS aad 
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£ There are about s lakh-and-s-half of seedlings in the nure " ; 
“series, These are not now planted out until they are 10 feet = 
,. high and beyond the reach of deer, which formerly grazed down 
* the young t ants. Wild elephants still get in and damage 

the ‘trees, but. the plantation is # great success, and the cost 
5 Re. 72,450, wp to end of January 1885, is not too muoh for 
-, Government fa pay, on an experiment to produce croutchoue 
“= ona large scale Flous elastica. 


For some time past the price of cdoutchouc has been Ra, 80 a: 
Yannd in Assam, but owing to the market having become over~ 
stocked, it has fallen egein to about Hs, 40. : is ai 
te Tt is said that large plantations of coara rubber are being 
- sade it South America, and this may socount for the lighter © 

jemand. 


ay 3 : : 

‘The rainfall at the Cherduer plantation has diminished consi 
derably of late years, a8 will be seen from the table below, which 
Mr, Campbell supplied— 


” Rainfall at the Charduar saoutehous: plant 
, _ te January 1884-85, 


Augne 

Bestonber, 
October, .. 
November, 
December, 
Jannary, 
Febvoary,. 


12 L7904-91 99-04 99:50 84°95) 


. . This reduced rainfall my be due to forest clearings in the 
Assam valley, or it may only be due to unknown causes, and 
a cyclo of heavier rainfall may occur in future years, 

‘he caoutchouc trees in the lines planted in the ground ate 
‘very healthy and vigorous; a few of those planted up in tress 
have sont roots down to the ground, and are leo forming fine 
strong crowns, but this method, although it imitates natute, 
sppeara to give slow results compered to the plan of planting in 


ound, ' . 
‘A fren experiment of planting out small seedlings in the 
forks of trees is now being undertaken, and ifs would 
doubtless greatly diminish the cost of the work. . 


The right of’ collecting cxoutchoua from the trees growing 
naturally in the Darrang forests was sold for five years for Re. 

v $8,000, and will be in 1886, by which time the natural trees 
will probably be exhausted. It ia mp ‘to protect them or 
ta regulate the tapping, owing to being so scattered in the 
forests. The planters are still afraid of the Akhas, who have’ 
fot come down this for their allowance from Government, 
and a detachment of 20 Bikhs from one of the Assam Regiments 

is stationed at the Balipara Haut, The two unfortunate Ben- 
gli forest subordinates who were carried away last year, both 


“" getired into private life after their release by the Akhus. “One 
ef them cond not keep up with the raiders, and was carried 
slung on a pole by his feet and wrists, ’ 

I spent two days in maheir fishing up the Borelli river, but. 
only canght five ish, none exceeding 60 Ibs. in woight. Some  -- 
heavy fish were caught last November by planters, but the fish * + 
were evidently shy at my visit. , ae 

Mr. Campbell told me that there is a little isolated patch of sil 
forest in the Lakhimpora district of Assam far east of the Forelli 
river, which has hitherto been looked on as the eastern’ limit of 
sil, Ho also informed me that coffee planting on a large scale 
hes _beon commenced in the Nowgong district of Assam. . 

Tf coffee planting sucoseds in Assam it will be some compensa‘ 
tion for the extensive area of now tea cultivation in Ceylon, where 

‘ splendid yiclds of leaf have resulted. It is probable, however, 

thet tho fea plante will not long stand the forcing climate and 
seemingly poor oil of Coylon. vegetation requires some, rest, 
and the old tea plants in Dehra Din, where the severe cold of 
winter and the dry west winds of May and June, necessarily 
pat a Jong sto to tea meking, is fou perfectly healthy and free 

m any blight or disease, and @intrasts well in this respect 
with the more Inxuriant fa ditxem, though there are pro- 
bably tea bushes in the Dun ofdg#than any in Assam. 

Some experiments in growing'the oeara rubber plant, Manihot 
Glariouii, are being carried out by some tea planters at Tezpur, 
and there is no doubt that the tree grows luxuriantly in Assam, 
‘but no useful result as far asa yield of ceara caoutchouo is 
soncerned has yet been obtained. 

After leaving Tezpur, I visited the teak Plantation dn the 

Kalsi in Kamrup, and found it fairly flourishing, but the treos 
on the hilly ground do not look nearly so well as the first lot 
planted on alluvial soil, of which there is only a small aren 
available above the flood level, 
» *tAn average tree of 1872, sown by the late Mr. Aylmer, méa- 
sured 2 feet 9 inches in girth and 60 feet in height, and the 
largest tree near the river side, and fully exposed to light, was 
8 feet 9 inches in girth but only 40 feet high, The trees of the 
1878 plantation average 1 foot 5 inches in girth and 40 feet in 
height, those of 1874 on the hill being about 85 feet high with 
an average girth of 1 foot 8 inches, 

There oan be no doubt that the teak in Assam grows much 
faster than s4l, asin (Artocarpue Chaplasha) and other good 
Asam timbers, btt-te produce Jeally good results a deep wall 
drained alluvial soil above flocd level ired. Besides teak 

have been attempts to grow caoutchouo, for which the 
climate in too dry, poma, or tin, Cedrela Toona, which dope = 
Rot appeer to thrive as well xs in the Duin, and jartl! (Eiger “2, 
sromia Flos-Regine) which is indigenous to the Kalai valley. qa 

Some maiphak sced supplied by Mr. Peal, which he reported. ae 

-s 


Wy substitute for teak, have beet t6Wit; and thers BFe some fine |, 
elnchona plants intended to be planted out in the Garo hill, °° 
The ceara rubber has pleco been grown successfally, and « plant 
fren ed sown in 1879, measures 40 foot in height and @ feet 
rth, . . 
‘he Kalsi forest house is situated on a hill with a fine view 
of ihe Kalsi valley with its forest-clad hills, and in the back- 
uid ara the Khasi mountains, rising to a height of 6,000 feet. 
it fetegitis growing almost everywhere on the rising ground, 
in mahy oases eurrounding the paddy fields, and owing to the 
very successful fire conservancy the sil forest has improved 
wonderfully in the last 10 or 12 years since I first saw it, 
and ia full of fine young growth. But thinnings and removal 
of badly shaped trees would surely yield some revenue, an 
would do a-world of good. Owing to the absence of » demand “>. 
for small wood, auch thinnings have been neglected here, as in : 
the Baxa forest, only the fine s4l trees being sold, and the Ms 
badly shaped ones being left to encumber the vigorous young 
* growth of Poles and saplings. ‘ : a 
y_ Lappend a report by Mr. ¥, J. Campbell regarding some 
in 


” experiments in collecting write: which was publi 


the Assam Annual Report i 


: ‘ en gt ane 

»  desount of an Enperimeni of 50 Carutchoud or Buber 
Tree (Ficus elastica) in the Balipara Government Reserved Forest, 
Darvang Districts Anam, in 1888, , 


2 4A very interesting experfitent wit made in tha tapping of 56 
~~ selected rutber trees ie the Balipara Reserve, which was profitable, 
both in adding to our knowledge of the tree and in ite financial 
aspect. ‘ 

an " ‘The trees selected wore located in the range of hill running 
* douth of the Bhairabi river after it debouches from the hills, and east 
of British boundary pillar No. 184, These hills are usually kn 

by the names of the watercources running through them, The western 
pottion ins series of very precipitous hillocks, seperated from oach 
other by mountain torrents, richly wooded and containing some of the 
best timbers, The eastern portion ia a series of plovated plateanx 
with very steep approaches, not so thickly wooded as the weatern end, 
but abounding in good timbers, There is « large number of rubber 
tress in theto hills, 


The soil wes mostly a rich sandy loam, particularly so in the - 
valleys, where ihe secamolation of leaf mould was: enormons, Some : 
of the trees were on land, low enough to be inumdated during the 


Phy af 

Fi er Dtopebor, Berang, &o, The heights, diameter of crown and 
4 girths round aerial roots were measured of the selected trees, and 
| tha greatest, lonat and average of these is as follows :— v 7 


% . 


Heights: foet,| Girth tn fovt, |, Diamiatay of 


|. 


129 188 
Average, 7 101 54 
Geant, mo we} os 80 20 | 
ee Fs 


“ The trees were nclected, not for their size, which ie simply ateraga, 


recovered the effects of previous tapping. The treee were marked 
and numbered for future reference and compariaon, ‘The roots were 
ot touched, not were pny incisions made Jes than 4 feet from the 
ground or less than 2 feet apart, ‘The following table shows an 
abatract of the results:— . 
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” al yiete to} afiena tn altuna sof Hotane] Girth | niame, 
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|. a 
oe ee t wo] - 47] 88 
a+ |Bogibor “ oe “ 
oly oe 1176 200) 0] 48] 78 
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Md, Sra, Md. ara. ‘ 
_ Liquid rubber collected, on 286 
oBianid tubber loans, 1 ow 1 2 acldid 
. * Dry rabber collected, oe 8 
Dry rubber loss, eee “ww OD By £ 0 


vide ae, Total, aw G 14 
‘ ifference betw 2 snd. Bogibnr "is qimply 
that the leeves of the latter are of s palish gree, instead of the fuil 
deep green of the former. The Acsamese state that “ Shikabor” has 
+ @eveet wmell which acconnts for its nanie, 

“ Tho.difference between the “liquid” and “ dry" is the mode of 
extracting, In the former ease, amalt baskets are prepared and 
coated inside with caontohone, after which the basket is attached to 
the tree under ths incision, and receives all the flnid, ‘These baikets, 
when fall, are emptied into cane receptacles coated with onontchong, 
preparatory to boiling down the liquid rubber. When boiled down,” 
The result ia usually found to be » loss of from balf to two-thirde in 
Weight, and there ee moch farther decrease during the time the 
rubber is aying. : 


* 5 re 


but on account of their not having been tapped hefore, cr elae having * 
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hibits of liquid tmbber Were bolléd down and weighed Ave 

¥6 afterwards, and found to bs only 4 seers 6 chhatal it wae then 
yt ten dayn longer, whon the loss was 6 chhatake more; after 

which it wan kept for a further period of fire deys without any loss 

jo weight and was then sold, 

"Two maunds and 21 seers of rubber were boiled down and weighed 
the same day and fonnd to be 1 mannd and 22 seesn; two days after- 

wards there was a further lose of 11 sera, the next dey 1 more 

apsold thon, ae there was no object in losing revenue 
losing more weight, 

uc as in decidedly the best way to extract rubber, as the yield is 
aise and elean, and the mode of extracting it will not admit of the 

lusisions on trees being toc close. . 

“Of the 4 manods and 5 seors collected in dry stato there was 
but a joss of 5 seers in weight. ‘This was mainly due to the long 
time thia waa allowed to dry on the trees; in some cases 20 days 
being allowed, instead of tie uaual 8 to 10 days. In this case, after 
making the incisions, the milk-like robber flows freely over the tres, 
and ja allowed to dry there, after which it fs torn off, often carrying 
Jarge quastition of Unrk with it, 

: 4'Plig treea noted ae tapped before were those tapped by Mr, 
Martin when he lensed the mahal, These trees have had from 10 
to 18 yenrw’ reat, and have entirely recovered, the bark having grown 
over ‘he incisions again, Their recovery is jaunt from the fact that 
_ thelr yield is as rich as that of trees never tapped before, though 
their greater aga may havo something to do with this, 

“The amaliness of the yield is surprising and is wholly opposed 
toall preconceived notions on the subject, This is dus to judicions 
tapping howerer, the actual possible yield not having been attempted, 
“ The financial aspect of the tapping was as follows :- 
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“The high value ree wes eellence of the rub- 

ber ‘hich wae very clean and withont any extraneous mixture of 
ark, de," ’ 

- Mr. Compl “bes just informed me that the 50 oacutchono * 

trees a in*¥a88 and 1884 have been tapped again this 
ear, wi th & more satisfactory result, 40 trees having yielded 
maunds 14} seers of ball rubber and 10 trees 64 seera of loaf 


off the bark of tho ¢rees whers they were allowed to remain 
_poenice w the ale after the rubber in ite Suid state bad ran 
va made in the bark; this kind of robber ia, as @ tule, 
fallested from the upper portion of the stem and branches of the trees. 

‘Loaf rubber means such as was collected in a fluid state and then boiled down 
tovassiat conzalation, whon it 1s formed into lumps, or loaves of various lass and 
‘solld 4 thts kind of rabber ts, as a role, collected from the lower portion of the 
tam and large serial roots of the trees. 2 " 


fhe the May Nutr 


“Tocalitles, by royal ordinance.” 


of this Journal the translation has : 
given of note by M. Gazin on the practice of grazing in the 
mountains of Savoy. We will now proceed to = brie! study 
of the provisions of the French Forest Code on the subject of 
grazing in the Mtate forests generally, R A 
Art, 68 provides that the Government can free a forest of 
all rights in wood by surrendering entire fonctsion of a portion 
of the area to the right-holders, Art, 64 goes on to my that 
other rights of user, including grazing rights, cannot be com- 
muted in this manner, but that they can be bought ont by 
means of compensation fixed by mutual agreement, or in case 
of dispute by the Courts. R 
“ Nevertheless, the commutation datriot be insisted on by the Mores! 


“Department in places where the exercise of the right of grazing has 


besoma an absolute necessity for one or more communes. If this 
necessity is disputed by the Department, the parties must g0 before 
the Conseil de préfecture, which, after an enquiry de commodo et incom 
mbdo, will decide, subject to an appeal to the Conseil d’Etat.” 


Here it should at once be explained the right of ing 
sheop and goats is not included in the above provisions, fr Art. 
78 stands thos— 

“All right-holders are forbidden, in epite of rights and sotual 
enjoyments of the ptaotics to the contrary to drive or canss to be 
driven goats or sheep into the forests or unwooded tracts, belong- 
ing to the forests, under penalty, ageinat the owners, of a fine double 
of that fixed by Art. 199, and against the herdsmen or shepherds 
of a fing of 15 france. In case of repetition of the offence, the herds- 
man will be sentenced, besides the fine, imprisonment of from 
5 to 15 days. Persons who eleim to hi joyed the above right 
of sheep-grazing in virtue of valid written titles or of « prescriptive 
right eq mt to the sume can, if their claim is admitted, obtain 
compensation, the argeont of which will be settled by mutual consent, 
or in case of dispute by the Courts.” a 

“The grazing of sheep oan nevertheless be anthorized, in certain 


Neither goats" nor sheep ate admidfed in “forest which 
is under the régime forestier, us the grazing ete animals is 
considered incompatible with the maintenance of the ground 
under wood. The exceptional cases in which “in certain loca- 
lites” and “by royal ordinanoe ” sheep may. be admitted onl; 
prove the rae, in looalities where the grazing of sheep a 
goats cannot be prevented, the attempt to preserve the forests 
as such is not made. ~<A : 


* dso not freed of raring rights by the payment of compensation, 
3 f 


"ed in Hou of grating rights, it is paid op, the marked cattle, 


4) “4 
if retin to Art. 64. When itividy ootnpéituation is award- 


and there is therefore no difficulty in gnowlig to whom the 
money is to go; but nevertheless there ars manifest objections —-. 
to this method of disposing of the right, and the author of an e 
article in the Revue des Eaus et Foréts, 1881, prge 188, remarks 
that it is a matter of regret that the law sanctions the exchange 
of a real servitude, belonging to the communes, for a sum of 
money, as this is to permit prsent generation to dissipate 
the value of a patrimony as useful to future generations as it 
has been to those which are passed. Probably the best t plan, 
in case it ia absolutely necessary to get rid of the onttle, ia 
to Brovide them with grazing grounds elsewhere, taking up 
Tand and converting it into good pasture where this is necessary ; 
and this nppears to be the only possible course in cases where 
it is decid ithe the right of grazing is an “absolute necessity’ - 
for the le. 

Ast. Fr the Code leys down that in State forests which 


the exercise of the right of user can always be reduved by the 
Forest Department in proportion to the condition and posstbilité 
of thw forest, and that it cannot be exercised at all except in 
conformity with the regulations contnined in the aubsequent 
articles. ‘It is further stated that in case of dispute regardin 
the possibilitd and condition of the forests appeal can be made |” 
to the Conseil de prefecture, By possibilitd in this case is meant c 
pibilitdin grass, that is to say, that cattle must not be admitted 
in excess of the number for which there is supply of grass, 
and the ground must not be overgrated, the grasa roots bein, 
alled up and the soil trampled down so that the supply o 
Reader in future years is diminished. M. Briot says ‘he all 
ruminants ought to get about 3'3lbs. of dry grass daily for 
every 100 lbs. of their weight, but he also remarks on the obvious 
difficulty that exists in the determination bf what the actual 
posnbilitd in grass of ony forest really is. In practice it is not 
uuual td make calonlation of this sort, but the effect of the 
grain 1g is carefully’ watched, and if it is thought that the nom 
st of cattle is typ large, theasnres are taken to reduce it, The 


~ gumber must evidently in such 2 ease be reduced somehow or 


ca not in she interot: ee ee Department, but in that 
of the people themselves, for if the ground ix over; ¢ 
cduofon of grasa is at rate temporarily diminished ; 
t the Forest artment Profs directly, for if the 
number of oattle is excessive and the supply of ‘the food they 
‘efer ix insufficient for them, they are compelled to browse on 
tbe yong trees, and thus to da: the forest seriously. All 
endeavours to reduce the numbers of cattle are, however, usually 
hotly disputed. As to whether the Forest Department basa 
right to improve the condition of the forest to the impoverish- 


x : & 
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ment of the grass, the law is silent on this subject, but it is 
certain that grazing can be prohibited to the extent necessary 
in ordor to maintain ‘the status in quo, whether by planting or 
sowing or otherwise, ‘Unless, however, the demand on the forest 
in the matter of grhss is less than the possibilitd as above de- 
fined, so that the supply of grass can bo diminished without a 
corresponding reduction in the number of cattle to be admitted, 
the improvement of the crop of trees in such a manner as mate- 
rially to reduce the grass supply would at any rate be ve 
strongly opposed by the right-holders ; and in this event it woul 
be desirable, if possible, to do what has heen above suggested in 
the case of forests which it may he wished tu free entirely of 
grazing rights, viz, to provide other grazing grounds to meat 
the deficiency caused by th iinprovements, 

It is provided by Art. 119 of the general rules made under 
the Act that every year the local Forest Officers shall establish 
by a procés-verbal, having due regard to the nature, age and 
situation of the trees, the condition of the blocks of forest under 
the réjime forestier, which can be made over for grazing ; they 
are to indicate the number of animals that can fo admitted to 
them, and the dates on which the exercise of the rights of user 
may commence and must end, The proposals of the Forest 
afficers aro to be submitted for tho approval of the Conservator 
before the 1st February in each year, 

Art. 67 of the Vode lays down that whatever may be the age 
or the species of trees, the right-holders can only exercise their 
rights in the blocks declared out of danger by the Forest De- 
partment (subject to an appeal to the Conseil de préfecture), and 
this in spite of all actual enjoyments of the practice. 

Art. 68 states that the Forest Department will fix, acoord- 
ing to the rights of the right-holders, the number of head of 
cattle that can be admitted to graze. Who then are the right 
holders ? 

Art. 61 provides for the extinction of all rights of user not for- 
mally recognized either at the date of the promulgation of the 
present law, or subsequently in éonsequence of claims made be- 
fore the tribunals within two. years of the date of its promulge- 
tion. Art. 62 bars tho accrual of fresh rights, and Art. 218 lays 
down the manner in which claims were to be dealt with. At pre- 
sent then no persons who do not possess formal titles are ao~ 
knowledged to have any rights. The persons who possess graz- 
ing rights are not all owners or occupiers of land, but may 
be artisans and others, They can of course only possess the 
right in respect of cattle which are their own bond fide property. 
The title rarely prescribes the number of cattle which its holder 
has the right to graze ; sometimes it permits the exercise of the 
right without payment, but sometimes fees have to he paid, 

‘Art. 69 of the code provides that every year before the Ist 
March the Forest Officers shall communicate to the communes 
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and private pérsons enjoying rights, the blocks which are declared 
out of danger and the number of head of cattle which can be ad- 
mitted to graze ; and the Maires are held responsible to publish 
the information in the communes referred to. 

Art, 70 goes on to say that the right-holders can only enjoy 
pasture rights for cattle kept for their own use, and not for those 
which they buy in order to sell again, under penalty of a fine 
double of that prescribed by Art. 199. The right then only ex+ 
tends to cattle kept for doinestic or agricultural purposes, and 
does not extend to the animals of eattle-dealers or butchers, 

In order to enable the provisions of Art. 69 and 70 of the 
Code to be carried out, Art, 118 of the General Rules lays down 
that before the 31st December in each year tho Maires of com- 
munes and private porsons enjoying the ‘right of grazing cattle 
in the State forests, shall submit to the local Forest Officer a 
statement of the number of head of cattle which each right-hold- 
er possesses, distinguishing those which he keeps for his own use 
from those with which he trades. 

In Art. 71 of the Codo it is said that the roads by which 
the cattle must go, in order to pass to and from the pastures, will 
be pointed out by the Forest Officers. If these roads traverse 
coppice or young high forest not out of danger, ditches suffici- 
ently wide and deep, or any other kind of fence to prevent the 
cattle from getting in among the trees, can be made at the joint 
expense of the right-holders and the Forest Department, and in 
the manner indicated by the Forest Officers. 

Art. 72 provides that the herd of each commune or section 
of a commune must be in charge of ono or more common herdg- 
men chosen by the Municipal authorities ; as a consequence of 
this, it is said, the inhabitants of the right-holding communes 
can neither take charge of their cattle themselves nor send 
them to graze under a separate gnard, under penalty of a fine 
of two francs per head of cattle. ‘The oattle of each commune or 
section of a commune are to forma distinct herd unmixed with 
those of another commune or section, under penalty of a fine of 
from 5 to 10 francs against the herdsman, and of imprisonment 
for from five to ten days in case of a repetition of the offence. 
The communes and sections are held responsible in respect of 
the sentences involving payment of money which may be pro« 
nounced against the herdsmen or guardians of the cattle, as well 
for the offences treated of in the chapter relating to State 
forests, as for other forest offences committed by them during 
the time of their service, and within the limits of the grazing 

round, By Art. 73 and 74 of the Code it is provided that 
the cattle must all be marked with a special mark, (it is usual- 
ly applied to the skin, but sometimes to the horn); the mark 
must be different for each commune or section, and for every 
head of cattle not so marked a fine of 3 francs is exacted, The 
right-holder is held responsible to deposit the impression of his 
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mark at the Recorder's office of the Court of First Instaned, 

and the marking iron fts¥lf at the office of the local Foreat Off- 

cer, under penalty fine of 50 francs, The deposit of the 

impression and ofthe tron must be effected before the time 
" fixed for the opening of the grazing (Rule No, 121). ™', % 

Art. 75 of the Code provides that the right-holders’ Mist put 
hells on the nocks of all animals admitted to graze undor penalty 
of a fine of 2 francs for each animal found in the forest without 
a bell. nat 

Art. 76 lays down that when the cattle of right-holders are 
found outside the blocks declared out of danger from grazing, 
or off the roads appointed to reach them by the herdsman, may 
be fined from 3 to 80 francs, and in case of a repetition of the 
offence, he may be sentenced in addition to imprisonment for 
from 5 to 15 days. 

Under the provisions of Art. 77, if the right-holders introduce 
into the forests a greater number of cattle than that which has 
been fixed by the Forest Department in conformity with Art, 68, 
they are liable, for the number in excess, to the penalties pro- 
nounced in Art. 199. 

Regarding stray animals generally Art, 147 provides that 

raons whose conveyances, cattle, beasts of burden, or beasts 

: ir riding are found in the forests off the ordinary roads or paths 
will be sentenced as follows, viz.:—For each conveyance to a fine 
of 10 francs in case wood is 10 years’ old and over, and of 20 
franes in case the wood is below thatage. For each head of 
cattle not harnessed in the eareiaaes: to the fines fixed by Art. 
199, and this without prejudice to liability for damages. 

The last named Article is as follows :— 

“The proprietors of animals found by day, unlawfally, in wooda of 
10 yoats’ old and over, will be sentenced to a fine of 

‘One frane for a pig. , : 
Two franca for a sheep. a 
Three francs for a horse, pony, male, donkey, 
Four francs for a goat. 
‘ Five francs for an ox, cow or calf. 
“ The fine will be donbled if the wood is leas than 10 yeaa’ old; 


all without prejudice to damages if any.” 

Under Art. 201 of the Code the penalty is always doubled in 
case of a repetition of the offence (i.e. repetition within a period 
of 12 months), and when the offences are committed by night, 
The proprietors are prosecuted under Art. 199, and tn addition the 
herdsmen are prosecuted under Art. 76. As to the area of forest 
grazing required per head of cattle, this depends on the nature 
of the rock and soil, climate, slope of the ground, and other fixed 
elements, as well as on tho quantity of grass available and the 
state of the young growth, which conditions vary from point 
to point and change from time to time. It is not possible at 
present to furnish any exact guide. A note by Mr, Brandis 
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on this subject has appeared in one of last year’s Numbers of 
this Journal, and M. Ga’ in says that in’ the Bonservatorship of 
Chambery, Savoy, it is the rule to ‘adinit two head of large 
cattle per hoctare (2°47 scres) from thp Let Jumne to the Ist Nov 
embdy between sunrise and sunset. This ix in fir forests managed 
under the system of jrrdinage, and in blocks where felling opera- 
tion’ have’ not boon carried on for 10 years. It is said that the 
cattle do not eat the young fir trees. The figures given 
in the foot-note at page 133 of Mr. Baden H. Powell’s Manual 
relate to the entire area of France in the one case, and of the 
Hantes Alpes in the other, and not as might be supposed to 
the forest area alone. . 


M. Briot makes the following statement in the Revue dea Haug : 


et Foréts of August 1883 :-— 


_ A word bout forest grazing grounds. “They are little valued. 
People would willingly do without them if they could, and even in the 
‘Haute maurvenue, where the best are found, vis. those which shelter 
the larch forests, people use them very moderately. We have boen told 
that in the neighbourhood of Mont Cenis, where the Forest Depart- 
ment opens the blocks, which aro ont of danger, from the 15th May te 
the Ist November, they are hardly used before the 12th June; after 
some date between the 28th June to the 4th July the cattle abandon 
them to disperse themselves over the mountains, except in the cane 
of the highest compartments, in which tho cattle of neighbouring pas 
tures come to graze from time to time,” 


Tho people then do not require tree-shelter for their cattle, 
and from this point of view would like the whole country to be 
cleared of trees. 


Much might doubtless bo done in India to diminish the ne» 


cossity for grazing in the Government forests if more attention 
wera paid ta the condition of the grazing grounds outside them. 
At present there is no doubt that the village waste Inds are not 
always cared for as they should be, and that frequently nothin, 
in done to make the most of them. Tho French Law of 188: 
relative to the restoration and preservation of mountainous tracts 
provides among other things for the regulation of the commu- 
nal pastures, 

. Briot has written a series of interesting articles in the 
Revue des Eaux et Foréts, 1880-81 and 1883-84, from which 
muoh can be learnt regarding the management of the communal 
grazing grounds in the French Alps. In his article of August 

‘88, pages 10—23, he gives the substance of various arrange- 
ments in force in Savoy. 

The commune of Laus-le-Villard, Mont Cenis, gives to each 
owner of cattlea copy of the Réylement rural, of which the prin- 
cipal provisions are of the following nature, viz. :~-The number 
of animals of each kind that oan be grazed by each person is 
strictly limited ; some of the animals are grazed freo, and for 
others fixed dues are paid : the sheep of strangers found grazing 
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within the communel pastures are paid for ; grazing in common 
‘by cattle and sheep having been found disastrous.” 

Beparata pastutes ara aexigned for anch class; the dates bee 


~ tween which the various-elasses of pasture are opened are fixed, 


and the roads by which they are to be approached at indicated ; 
Jastly, the cutting or mowing of grass before the Lith September 
ds ‘prohibited, and even after thet date it can only ‘be cut in 
woeky ground, precipices, and other places which are inacces- 
sible or dangerous for all kinds of animals. This latter provi- 


~ gion is of course intended to permit the grass seeds to fall on the 


ground s there oan be no doubt that precautions with this object 
ate necessary, especially in dry regions, where the production is 
not vigorous, and that the outting and burning of the grass be- 
fore the fall of the seed should be strictly prohibited not lows 
than once in three years. 

If some such measures.es the above could be taken in India, 
the demand on the Govertinent forests ss grazing grounds 
might be ssuch seduted. = y i 

: otk ant KF. B. 
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Ir may be useful to some of your readers to know that sertain 
hinds ‘of Eucalyptus are thriving well in the plains of this 
Zeland. In 1880-81 the seeds of some 40 species were obtained, 
and experimental sowings made; some of the seeds failed to 
"germinate, the seedlings of others soon died off, but the plants 
af the following ten kinds have taken kindly to the climate and 
ssi, and there are several thousands of them doing very well. 


are— 
; p 
Bucalyptus cordata, “ 
» coriacea, 
C m eorynocatya, 
ie ” hemiphiowa. 
os Teucazylon, 
” occidentalig, aa 
” lyantherus. ics 
5 ” ed Gum (Tenterfte)4). : 
ve » (Patiniferd). Mg 


rostrata, 


” : : 
Beme of the Red Gums have now a height of 80 feet, with s 

irth from 30 to 36 inches near the base. The above are mosh 
§ planted round Government House and the Public Offices, 
rwhich are situated outside the town ; formerly nota tree existed 
in the vicinity of these buildings. At first the E. globulus was 
the most generally planted, but their failure bas ; nearly 


‘ TRE Seay aes 


“1 wow tiemainié daniites ties, 88 

domplete, Intermixed with the Ducalyptier are’ Canszrinas, 

_ Aeacies (A. gyanophylla, lophantha and tha), Schinus nole 

Ge r plant) and Thuya, all doing well, also the Melia (In- 
dlac)} and Ailanthus. ‘ 


Oyprus at times suffers severely from drought, but the last " 
three years have been favourable, the yainfall averaging 20 in- 
obes in the plains, The soil is here mostly calosreous. k 
Tt may also be of interest to note that progress is being made 
towards “Conservancy,” 20 square miles on the summits of the 
Northern mountains are now being closed sgainst gaate (cattle 
and sheep do not pasture on the mountains). Over 80 square 
miles of the Troodos range ‘ fellings ’ of Pines have been probi« 
bited, and it is under consideration to close against pasture 
the whole or portion of this area. Shortly before the English 
occupation the cuttings in this forest had ‘been carried on whole 
sala, and also the damage caused by otérstapping for resin bad 
been immense. Deak bls 
_ Thave lately returned from’s ‘visit to Syria, where the little 
remaining forest on the Lebanon mountains are fast disappear= 
ing. It is said the Turkish Government take no measures what 
ever te protect the forests, and as a result of this, denudation, 
the heat in eummer in the Lebanon villages is excessive. 


Nicosta: *  ¥. Dosss, 
Let April, 1885. eee Principal Forest Oficer. 


HOW LIGHTNING STRIKES TREES. a 


I bo not remember secittg the article in Fobrnary’s “ Forestry 
reprinted in the “ Indian Forester,” and I do not See “ Forestry” 
iteelf, so I do not know whether any attempt was made in i 
articles to account for the various phenomena mentioned. 
ago in his Meteorology ‘(I write from recollection after 23 

to 80 years) accounts for a tree being struck by the fact that 
owing to its being full of sap it is a good conductor, and he 
says that the splintering is caused by the explosive force of the 
steam into which the sap is suddenly converted. 

I donot think that Cou. Prarsoy’s theory fits in with the facts 
L have observed. In 1871 I was at Simla during the rains, liv- 
ing in a house close to the Church, and a deodar of about 2 feet 
diametet (perhaps the largest then on the Simla ridge) just 
behind the house was struck. The upper half ef the tree, inelud- 
ing most of the branches, was knocked clean off, and the lower 
half was cleft widely down to the ground, the bark being pecled 
off in large sheets. There was not much splintering in this 
case, if T recollect rightly. In the same month, June I think, 
4 small deodar was struck in Simla, and. eonverted into matches,. 
the bark being blown into fragments in all directions and to 


I 
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some distance. This could hardly have been caused directly 


by the lightning which, the wet tree being a good conductor, 


* must have passed inté the ground ; but Arago’s theary would 


account for what happened, always supposing it possi! 
the sap of the tree could be so instantaneously boiled. 

it year there was a notable case, when a large deodar near 
the Municipal Hall, Mussoorie, was smashed to pieces. In all 
these cases, which happened in wet weather, the trees were 
quite moist, but yet did not escape. - 

Cox, Paansow thinks that a tree when absolutely dry is nearly 
® non-conductor, and his impression is that it is then shivered 
to atoms, I presume he means—when the bark is absolutel: 
dry, But the fact of the tree being struck at all shows that it 
is. conductor, and this is mainly owing to the sup it contains, 
Is there any instance of a dead tree having been struck? I have 
heard of lightning having been seen in Mussoorie to fly off in 
sparks from a strip of galvanized iron, used as the lightning 
conductor of an iron roofed house, to a tree close by, to burn 
the leaves. 7 


le that 


Mussoorie. : C. W. Hors. 


FLOWERING OF CONIFERS. 


I senp « few notes about flowers and scones of the various 

ines, dey: 

Pies (Abies Smithiana),—The pollen. began to fall about the 
Ist of May, and the new cones haying become fertilized are 
fast closing up ; in low elevations, 6,500 feet, &e.; they are near- 
ly all closed, at 7,500 feet they are-still open, tnd ovulos plainly 

> visible. Ido not observe any of Jast year’s cones on the trees 
with the new cones. arn 

The question is when will these new tones ripen? October 
1885, or October 1886 ? 

Rhai (Abies Webbiana).—Fixactly the same as tos ; the pollen 
is now falling, and scales closing up over the ovules. 

Kail (or chil) (Pinus excelea)—Same as rhai and tos; but 
when collecting the male flowers on 16th April last, when 
they were very young, and long before the pollen was ready 
to fall, I collected a cone about 2 inches long and over, with the 
sonles all closed up; this would appear to be last year’s cone ? 
I have not yet found the new cones of this species, but am look- 
ing for them. : 

eferring to my former letter about the Pinus longifolia, it 
will be seen that I’spoke of a second and larger cone which was 
growing at the base of the stem which held the tiny new 
cone ; this is getting rapidly longer, and must, I should think, he 
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last year’s, which will ripen next April ; “if n0, it would ap- : 


pear that this species takes two years to ripen the seed. I am 
gollecting specimens of all the different cones, and will send - 
weafter. : 


bth May, 1885. 5.0. MoD. 
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EDINBURGH EXHIBITION. , 


I saz from the report on the Indian Section of the Edinburgh 
Forestry Exhibition that Colonel J. Michnol, 0.8.1, claims for 
himself” the position as the first practical pioneer of the Forest 
Department. I do not know whether such claim is appreciated 
or even acknowledgéd by the Indian Forest Department. 

If it is, I would urge, though [ am quite willing to allow 
that an extremely large number of trees fell under Colunel 
Michnel’s direction, that Messrs. Sultan and Ter-Arratoon of the 
Punjab did as much, and even more, for the introduction of 
scientific forestry than the gallant Colonel. They cleared whole 
hill-sides of all parent trees, and thereby necessitated artificial 

~ reproduction, and their reckless exploitation forced us to adopt 
stringent measures of conservancy and methodical working. 
Honour to whom honour is due, Mr, Editor, 
TER. 


JJ). Preterar Pavers. 


“tHE BOXWOOD FORESTS OF KUMAUN AND BRIT- 
ISH GARHWAL.* 


Weg Map C Left 

The box forests of Kumaun and Garhwél are generally found 
on slopes with a north or north-west aspect, and at an clovation 
of from 7,000 to 9,000 feet. 

Box is either found occupying a limited area, in which cage 
it is often the dominant species, or else distributed regularly 
through extensive forests and mixed with other species, and it 
{a in this condition that the finest Lrees are formed. On gentle, 
woll-watered slopes, more particularly near the bottoms of 
ravines, where the soil is rich and the cover dense, the box finds 
the conditions of vegetation best suited to it. In these vast 
forests, often almost untouched by the hand of man, the ground 
is in the most favourable condition for forest vegetation. Tho 
detritus of generations, the fallen leaves and rotting branches 
and wood, have formed a deep and fertile humus, giving a pore 
fect forest soil. The rock is generally limestone, fuge bonlders 
of which are often found scattered through the forest. The 
thicker and more dense the forest, the better the box. The fult 
light erushes down the tree, as the shade does most other species. 
In open glades it is often found in considerable numbers, but 
always stunted and pressed down, The open light, then, appears 
to facilitate the germination of the seed, but to oppose the free 
growth of the tree. 

Box is rarely found far from the snowy range. When quite 
closa to the snows, however, though often numerous, it is badly 
grown and of little value. Thus the forests of Trijugi Narain 
and Tali Gwar contain a great number of trees, but they are 
stunted and crooked. This is probably due to the heavy snow~ 
fall of these places. The most important trees found associated 
with box are :— 


ae ae IGS eT aa ee ve 


* Report by F. B, Bryant, Fsq., Assistant Conservator of Forests, on tho 
Box Forests of Kumann and Gerhwal. 
7 20 
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Karshu, ” on +e Quercus semicarpifolia, 
Morn, © oe Ss se Quercus drlatuta, 
Rai, ” . +. Abies Smithuna, 
Morinda, ” s+ Abves Webuiena (rarely). 
Panghor, .. we se Beculus tudiga, 
Maple, os ie Acer villosum, 
a a ie Acer levigatum, 
Yew, a Tarus baceata, 
Walnnt, “ Jugluna regia, 
Holly, se ee Mex dipyrena, 
Cyprese, w. Cupressus toruloaa. 
Alder, ns ss ae Alnus nepalensia, 
With Rhododendron, Pieris ovafolia, the hornbeam, and many 
others. 


In the undergrowth, gigantic ferns, currants and raspberries, 
with dense and almost impenetrable thickets of ringal, render 
the task of inspection difficult and uncertain. 

The size to which the box will grow under favourable con- 
ditions has heen generally understated, Mr. Brandis gives 
“15 to 16 feet in height with a girth of 20 to 30 inches.” I 
measured one tree with a girth of 86 inches at 5 feet from the 
Freund, and trees of 5 feet in girth with a trunk 25 feet to the 

rat branch, and a total height of 40 to 50 feet are often to be 
found. Unfortunately, however, many of the bigger trees are 
unsound, and the best size to cut will probably bo found to be 
from 2 to 4 feet in girth. 

The reproduction of box in these forests is good, and the 
young trees are in sufticiont numbers to ensure the future of 
the species in case felling be undertaken. 

Tdo not think that the forests whieh I have nated by an 
means represent all that contain box. I often found the vil- 
lagers suspicious and unwilling to show me the box in their 
forests, and I think it probable that in many of the moist shady 
valleys and slopes, with a northerly aspect near the snows, box 
may be found more or less. 

Doubilors, however, the forests dealt with in this report will 
meet any demand that may arise for box-wood for many years 
to come. I cat lurdly ventura to hope that the numbers of box 
trees as estimated by me will be found approximately correct. 
The trees are often so scattered and the under-growth so dense 
that, in the total absence of paths, inspection is very difficult. 
I have endeavoured to give in every case a moderate estimate, 
and though I have no doubt that there are often more trees 
than I have noted, I do not think there will ever be foand 
less. 

In caso follings be undertaken, the best. place to commence 
will be the village of Mandal, Garhwdl, in the vicinity of which 
a large quantity of excellent box is avuilable from the forests of 
Panganbasa, Martolia, Dogana, and Chopta. There is a good 
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road running through these forests to Chamoli, and thence vid 
Nandpryag, Karnpryag, and Lobha to Ranikhet is only 76 
miles. ‘Thence the wood can he carted to Moradabad at a cost 
of § annas a cubic foot. The estimate of cost in the tables 
at pages 16-17 are based on the supposition that a coolie will 
carry a cubic foot (65 ths.) 12 miles for 4 annas, and if the 
work be done by contract more favourable terms may be obtain- 
ed. The wood from the forests Nos. 1 to 10 might be delivered 
at Najibabad wid Kotdwara for about the same cost as at 
Moradabad. 

The total estimated number of trees is 25,000. Supposing o 
tree is fit to cut ut the age of 80 years, we may thus fell 300 
trees every year, The average troe will, I think, yield about 3 
oubic feet ; so 900 cubic fect per annum may safely be cut from 
these forests. 


Mr. Rryant estimates that about 990 cubic feet may be cut in these foresta 
annually, which is an equivalent to about 80 tons landed in England after 
allowing for dryage. According to Mr, Bryant's culculations the average 
cost of landing’ the wood at the Moradubud railwoy station will be about 
Ra. 2-5-0) per eubie fout, which is nearly 10 annas fer cubic fut more than 
the cost of the last, consignment from the leased forests to SahAranpur, 

‘This, however, iv not of much conaequencs, for it only amounta to about 
Rs, 18 per ton, and, besides this, the cost of carrinve will probubly be Jess 
now that the railway has been brought up tu Katgodam. None of the foreata 
reported on ure under charge of the Forest Department, and therefore 
ould suggest: that. a copy of the report be aent to the Commissioner of 
Kumaun, to enquire if the forests can be worked by the Foreat Department, 
if Government 20 orders. 


G. Gato. 


MANUFACTURE OF CUTCH. 


Tw a letter to the Conservator of Forests, Pegu Circle, British 
Bue, dated Sth August, 1884, Captain Wood writes as fol- 
lows :— 

Lenclose an extract from the “Indian Forester” for July 
1884, page 330, and beg to state that in my Circle the season for 
manufacturing cutch extends to only three months in the year, 
and that the rates levied here from catechu makers are 12 annas 
a pot, capable of holding about three gallons of water or liquid 
substance, The rate has been raised this year from 9 to 12 annas 
per earthen pot, which even seems to be a very low price com- 
prred with what you get in Pog. T should feel much obliged 

if you would kindly give me the following information :— 

(1). The length of the season during which cntch is manu- 

factured in your Circle, 

(2). The outturn per soason per cauldron of 20 gallons. 
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(8). The process of manufacturing as conducted in Pegu. 

(4). The price per maund of catechu on the spot. 

(5). The distance of the market from the forests where the 
cutch is sold to retail dealers and others. F 

(6). What percentage of cutch is obtained from a maund of 
heartwood ? 


The Conservator of Forests, Pegn, replied as follows on the 
5th September, 1884 :— 

1. Cutch is manufactured in this Circle from lst June to 
81st March ; but the months from December to March (in- 
elusive) are those in which the manufacture is most energoticall 
carried on. In April and May, and in the drier parts in Mare! 
even, scarcity of water stops the work ; while in the rainy season 
earts cannot Pye and boilers havo difficulties in provisioning 
themselves and disposing of their cutch. 

2, The outturn of a cauldron per season depends on such 
a variety of circumstances—the duration of the season, the quae 
lity of the trees, their proximity to the boiling place, and, above 
all, the working days of the party, that an average cannot be 
struck. It may be 2,000 lbs. only, or it may reach, and even 
exceed, 6,000 lbs, for a cauldron of 20 gallons (those in use 
have a capacity of 12 gallons), 

. Mr. Carter, Deputy Conservator, Tharrawaddy, well 
describes the process of manufacture as follows :— 

“ For the working of one cauldron, three men are necessary ; 
but if a larger number of cauldrons are employed, there is soma 
saving in labour. Of tho three men, one man is employed in 
felling the trees, and dragging them, by means of cattle, to the 
eutch boiling place. The second clears the logs of sapwood, 
and cuts the heartwood into chips. The third attends to the 
fires and the boiling process. ‘The chips are put into earthen 
pots, which are filled with as many chips as they will contain ; 
then water is poured in until the pots are nearly full. The 
pots (which have a capacity of about 3 gallons) are then placed 
on the fire and boiled for about 12 hours, in which time the 
water is reduced to about one-half the original quantity, For 
one cauldron, 20 to 25 of these earthen pots aro employed. 
The cauldron is nearly filled from these pots, and when the 
extract in the cauldron is reduced to about one-half, the caul- 
dron is again filled from the pots, and this is repeated until the 

ts are emptied. The boiling process is generally accelerated 

y the employment of a large earthen pot, which is set up 
near the cauldron, and is filled at the same time as the cauldron 
and kept boiling, the extract from the small pots boing con- 
stantly added as that in the larger pot is reduced. The caul- 
dron is then filled from the large pot, instead of from the small 
ones. The Burmans call this large pot the Ye-ni-o, or red 
water pot. The extract from the pots having all found its way 
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into the cauldron, the boiling is continued, and the liquid is 


stirred until it attains tho consistency of syrup and fills only 
about one-fifth of the cauldron. The cauldron is then removed 
from the fire and stirred with a piece of wood, shaped like a 
paddle, for four hours or more, by which time the mass has ob- 
tained a greater consistency and is cool enough to be handled. 
It is then placed in a mould, like a brick mould, and is left to 
cool, This generally happens at night, and by next morning 
the result is a brick-like mass of cutch weighing 36 to 44 Ibs,” 

Tho stirring business, which takes place after the cauldron ia 
removed from the fire, is more of a beating up, and I have never 
been able to ascertain what the object or etfect of the process is. 
Cooks differ toa in the amount of beating up that is desirable, 
some being satisfied with half an hour's application, The out- 
turn of ona cauldron of 12 gallons in 24 hours, when properly 
worked, is fairly constant at the figure given by Mr, Carter, 

4, Qutch was worth last year Rs, £58 to Rs 5:58 per maund 
Xeqnivalent Rs, 15, Rs. 20, and Ks, 25 per 100 viss) on the ed, 
ef the forest, according to the distance from the Trrawaddy 
river or the Railway. 

4. The above rates correspond to some 40, 25, and 15 miles 
from the markets on the railway and river, where the price was 
Rs, 80 per 100 viss (865 bs, or Its, 6-58 per maund. 

6, Regarding the amount of cutch pete by heartwood, no 
reliable data are available, The yield has been stated at from 
3 to 10 per cent. in weight. 

For practical purposes, I believe a ton of timber in the round 
may be taken to yield 250 to 300 Ibs. of cutch. 


The following note from Captain Wood closes the corre- 
spondence :— 

It appears that in Pegu the cauldron is used for the final con- 
centration, and the price is regulated by it. 20 to 25 pots of 
the size used in Oudh are used to supply the 12 gallon concen- 
trating cauldron, so that the prices levied are much the same in 
both provinces, as will be seen by the figures given below :— 


Pegu—Price for 4 months’ working 12 gallons cnul- Re, A, P. 


dron, i.2, 20 to 25, eay 22}, 3 gallon 

pote’ =... a af = 2000 

22} pote, ab 12 annas = ie 1614 0 

‘Add 4 wore for the 4th month =... 1 BIO 0 
2283 0 
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REPORT ON CERTAIN ASSAM SLEEPERS LAID ON 
THE NORTHERN BENGAL STATE RAILWAY 
FOR EXPERIMENT, 


Taree several lots of sleepers were received from the Forest 
Department in Assam, viz, :— 
(a). 100 Jarul, : 
100 Sama, received, latter end of 1879. 
40 Gondsoroi, 
@). 80 Gondsorvi, t received, July 1881, 
(¢). 20 Nahor, received, 4th January, 1882, 

Of these lots (a) and (6) have been laid experimentally. The 
third (e) lot appoars to have been received without any advice 
being given about them, so that they have probably become 
mixed up with and issued as ordinary sleepers for maintenance 
purposes, 

Of the various kinds of sleepers supplied, the sama appears 
to be the best, as after more than five years’ life in an un- 
ballasted siding thore are still 71 per cent. in good and 12 per 
cent. in fair condition. No sleepers of these woods have had a 
fair test in a ballasted portion of the main line, except some 
sida (Lagerstremia parviflora) sleepers received at Siliguri, 
and which were not found suitable. I would therefore su, 

est that 50 or 100 sleepers of each of the following woods 
€ obtained from the Assam Forest Department for further 
experiment :— 

Jarul—Lagerstramia Flos- Regine. 

Sama—Artocarpua Chaplasha, 

Gondsorei—Cinnamonum glanduliferum, 

Nahor—Mesua jerrea. 
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CoxpiT10N. 


H 4}, oes 
i % 


Mark E81,| ... | 5 | 3| 9 | 17] . Sleepers shown, ax in fale cone 
dition, aro slightly split or rotten, 


Mark 881, / ... | 11 | 11 | 7 | 86) Sm fhoseta bad, are elther badly 


No mark, |... | 16 | 16 | 80 | 107 


160) 


A. GREENLEES, 
Superintendent of Way and Works, 


Note—This report disposes of sida for nse an Bengal railways, thongh it has 
heen recommended tmder the name of dhaarn for the Oudh aud Rohilkhand line, 
Tt inn pity that nalor did not get a trial, as it is far moro abandant in Assam 
than the other woods.—[ED,] 


REPORT ON SPIDER SILK FROM KUMAUN IN THE 
NORTH-WESTERN PROVINCES AND OUDH. 


Mr. J. F. Duthie, F.L.S., Superintendent of the Government 
Botanical Gardens at Saharanpur, recently transmitted to Sir J. 
Hooker, Director of the Royal Gardens, Kew, a specimen of 
spider silk obtained by him in Kumaun. Mr, Thos, Wardle, 
of Leok, a well-known authority on Indian fibres and silks, who 
was consulted regarding the samples, furnishes the following 
report :— 

4 Sir George Birdwood ling written to me enclosing rime epidera’ 
web and an extract from Mr, J. i. Dathie’s letter, He asks me to 
examine thia epider silk and to reply directly to you, 

“The following is the result of wy exmuiation :— 

“The fibre is evidently of a aiiken nature, and, like sill, it is loaded 
with a gummy substance, In a tniling soop solution this gnm or 
varnish dissolves, lenving the fibre apparently pure and of the nature 
‘of Abroin, if not identical with it. 

« Bight micrometric meamrements of the diameter of the fibre in 
different parts of the mass showed great irregularity in thicknesa 
(aalso aeso sveo: seo0 sso 389m BevT Feon Inch,) giving an 
average uf xyyo inch, [¢ has therefore a considerably finer thread or 
fibra than eilk, Italian silk averaging in thickness gy'yq inch. 

{Thy average strength of the spider silk is propurtionately greater 
than that of silk, a single Gbre of the spider ailk breaking with an 
avornge woight of 24 drams Avoirdupais, whilst that of China silk 
breaks at 24 drums. 
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“The movt enrious property of this fibre is its elasticity, which is 
considerably grenter than that of silk; 30 centimetres of it will stretch 
to an average length of 36-8 centimetres before breaking, whilst China 
silk will only stretch to 34 centimetres. 

“ Like silk this spiders’ web silk is lustrous and has a round fibre, 

“Tha coating of gum or varnish is disproportionate to the weight 
of the silk. On boiling with soap it lost 7¥ oz. per |b., that is, 1 1b. 
of the spider silk discharges 73 oz, of gum. ‘With silk the propor- 
tion is much less, aeldom being over 26 to 80 por cont, Beforo boiling 
in soap the spider silk was well combed to remove all the dirt possible, 
but a little remained. 

“Tho fibre appears to dyo readily. I enclose @ small pattern of it 
dyed, and alao one as I received it, and one after boiling in soap. 

« T believe if it can be obtained in quantity, it might be packed in 
bales and sent to England, where it would readily find a market for 
being carded and spun into spun silk thread for sewing or weaving 
purposes. 

“Tt is diffionlt to estimate its marketable value. I dare say it 
would at any rate realise 2s, per th. It is rather dirty, and this would 
to some extent detract from ita value as compared with ailk waste. 

“T have tried to discover how many seripositora this spider has, 
but beyond noticing under the microscope that the fibres often ran in 
pairs, but not rogularly, Iam unable to trace whether there are two, 
as in the ordinary silkworm, or more. Probably an examination of the 
spider would show this, or an undisturbed portion of ite recroted silk.” 


Mr. Duthie believes that, if a large supply of the spider silk 
wore wanted, it could ensily he obtained near the lake at Bhim 
Tal in Kumaun after the rainy season is over. 


CULTIVATION OF CRYPTOSTEGIA GRANDIFLORA 
IN BOMRAY. 


Tue seed of the Cryptostegia grandifiora is reported to have 
germinaied freely in Nasik and Suiara, and the seedlings to, be 

ling fairly woll. In Théna the results were not so favourable, 
as by far the greater number of seedlings that germinated died 


off, 

In Sholapur the seed is said not to haye germinated ; this is 
due probably to mismanagement. In the Panch Mahils the 
seed supplied was destroyed by rats. In Nagar the seed wag 
not sown, as the plant is known to grow there like a weed. 

I may add that this plant is cultivated in gardens in nearly 
every station in India, and can be easily propagated ; the ex- 
periments made by the Divisional Forest Officers prove nothing 
more than what was already known about the plant to those 
who are interested in it. The coat of collecting the sap would 
be so great that a plantation is not likely to be commercially 
successful. The plant grows wild in the Western Ghats. 


J. G. MoRag. 
2P 


Jy: Norgs, Queries AND Pxrracts. 


THE VALUE OF THE EUCALYPTS AS TIMBER © 
TREES. 


By D. Howtrz, Forest Conservator. 


Tue Euealypis, or Gum-trees as they have been called, have of 
lato yonrs attracted a great deal of attention on account of thelr 
healthy properties, but their value as timber trees has hitherto 
not penetrated to the grest markets. There have been several 
reasons for this, the distance from far-off Australia, their native 
place, the difficulty of transport to the shipping place, the pe~ 
culiarities of the wood, which as a rule is very heavy and hard, 
and last, but not least, that people have not Known ‘the quality 
of these timber trees, nor quite understood how to treat them. 
There is as yet a large field open for experience with these 
trees, but as it is likely that they will play a prominent part in 
the near future, it may not be without interest to know a little of 
their general character and utilization, 

The first objection, viz., the distance to the great markets, will 
in u few years be somewhat modified by the introduction of the 
more valuable Hucalypts on a large scale into the countries 
around the Mediterranean, and particularly in the colony of Al- 
giers, where the cultivation of these valuable trees is being 
executed ata great rate. As the Eucalypt timber gets more 
known, the demand for the more valuable kinda and dimen- 
sions will also cause a brisker trade in Australia, and thereby 
lessen the freight and the cost as better means of obtaining these 
dimensions are discovered. 

Foremost amongst the Euealypts, of which a couple of hun- 
dred species are known in Australia, the great home for the 
whole Myrtle family, stands the Jarrah tree (EZ. marginata) of 
Western Australia, where it is found on the ironstone ranges 
along the coast. The exact extent of the vast forest containing 
Jarvah timber cannot be exactly ascertained, as this tree gradu- 
ally gives room for other trees, but Baron von Miiller, the 
celebrated botanist, maintains that the belt stretches from the 
Collie River as the southern boundary as far as the Hershel 
ranges, in a width of varying size. The wood is brownish, and 
if taken from dense forest of a straight and even texture, hard, 
resinous, closely grained, and particularly from rocky ground of 
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‘an oily appearance. It receives a fine finish and polish, and ship- 
builders preter it to teak and oak. ‘his wood is exceedingly 
durablo, but its chief virtue consists in the now recognised fact 
that it resists the attack of the “teredo navalis” as well as that 
of other insects destructive to timber in exposed positions. It 
is therefore extremely well suited for piles, wharves, railwa: 
sleepers, and telegraph poles, and as it also resists the attac 
of fungi or rot caused by putrid wator, it should find a promi- 
nent place as wood pavement. In Australia it isa common 
theory that vessels built of this wood do not require copper 
plating, a fact only mentioned to show that it resists animal or 
organic parasitical life, India has already during several decades 
been monopolizing this tree for railway sleepers, and a great 
export trade hus long taken place from Perth to various places 
in India. .On the south-eastern part of Australia is found a con- 

ener, called the Bastard Jarrah (£2, Lotrycides), which resembles 
the Jarrah, but its wood is not sb durable or oily and does not 
resist the aitacks of insects so well. The Bastard Jarrah is found 
in Gippsland, in the colony of Victoria, where it forms fine 
forests. It grows taller and furnishes straighter and larger 
dimensions than tho Jarrah, and though not so durable as that 
treo is still » most valuable timber tree. In Western Australia 
there were about thirty saw-mills in 1882, and most of these 
were only employed on the Jarrah for sfeeper-cutting, 

The next in rank should be the Red Gum (22 rostrata), on 
account of its durability when used for underground work, 
This tree is a native of Southern Australia, where it is found on 
river flats, in swamps, and on the plains, The wood is reddish, 
resinous, hard, works well, and receives a high degreo of polish. 
Ship-builders utilize it extensively for all purposes where strength 
and hardness are required. If used for planks the wood should 
be steamed before use. This tree is being cultivated largely in 
Algiers, and it will not be many years before its presence there 
will make itself felé on the flats at Lacalle, and near Bona, where 
this treo seems to prosper and grow exceedingly well, but no 
information is as yet to hand about its timber value. For rail- 
way sleepers it is extremely well suited, and even in very 
awkward positions it has been known to last for upwards of 
23 years before showing signs of decay. Also for wood paver 
ment this timber should be utilized ; and as it resists the attacks 
of insects nearly as well as the Jarrah, it should take a prominent 
place in importation for that purpose. To this class belon, 
also the so-called “ Flooded Gums” of South Australia an 
Now South Wales, but as transport to the seaports is difficult, 
and they do not play a very prominent part, they are only men- 
tioned here. 

There are many more valuable Encalypts, but I will not 
weary the reader with their names and descriptions, and only 
remark that amongst them aro found the hardest and most 
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durable woods known, for experience has shown that some of 
them are practically everlasting as fencing posta and sleepers, 
wear and tear, of course excepted, The Tange giant tree, the 
Stringybark (E. obliqua), furnishes immense dimensions of a 
light fissile wood, useful for shingles, rails, &c., and when it 
becomes more known, perhaps some more paying use might be 
found for it, while some of the mahogany uealypta furnish 
beautiful wood for cabinot-making and urnamental work, With 
the present facilities for transport it is a curious fact that these 
timber treos are so little known in the timber market, where 
they ought to take a very prominent place, and it is also curious 
that the greatest part of these woods are exported to India and 
to America, while Europe knows little or nothing about them. 
The most practical way to test the value of these timber trees 
would most likely be to form a company of timber merchants to 
deal with the matter, and then, after having communicated with 
the various agent-generals in London to send a practical man 
out to make himself acquainted with the various places, and to 
form business acquaintance with the suw-mill owners, so as to 
secure a supply of good timber to throw on the market, I have 
no doubt that the public would hack such an effort, and I feel 
sure that the Australian colonies would, singly and collectively, 
do their utmost tw aid (lw success of the undertaking, whereby 
evorybody would bo a gainer. 
Tho noxt important Kucalypt should be the Karri of Western 
Australia (HE. diversicolor, Miieller) on account of the large 
dimensions of a straight even-grained timber which it furnishes. 
This timber is much sought for masts and ship-building, and is 
not so heavy as the before mentioned, but of a lighter and more 
elastic charactor, Tho tree is of a rapid growth and reaches a 
reat height and considerable girth. In the valleys and on the 
jats in South-west Australia colossal Karries are found, frequent~ 
ly reaching a height of 300 to 400 feet and a girth of 40 to 50 
feet about 6 feet from the ground, but it is rarely found excopt 
in mixture with other Eucalypts, Most important is also tho 
eo-ealled Tronbark tree (#. Leucowylon) found mostly in South- 
ern Australia, although it does not furnish such large dimensions 
us the above named. The wood of this tree is close grained, 
firm, and of remarkable elasticity and durability, Carpenters, 
ship-builders, and wheel-wrights use it, and for treenails, rudder 
stocks, belaying pins, blocks, &¢., as well as for wheels, spokes, 
&e., it cannot be surpassed, There aro already several saw-mills 
at work, and there is room for many more, as the supply is very 
reat, For axe handles and handles in general it excels the 
ickory {Garya alba) both as regards durability and elasticity, 
and as this valuable tree prefers a rocky, stony ground it will 
most likely he cultivated to a very large extent on the otherwise 
usoless ranges, ‘This tree has received some attention in Algiers, 
whence it may confidently be expected that a good supply will 
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‘be obtained before many years. The Ironbarks of New South, 
Wales and Queensland furnish also most valuable timber of this 
kind, and will, no doubt, be cultivated largely as soon as the 
demand for them arises ; but the ignorance of the European 
market with regard to them has caused them to be but little 
appreciated as yet, and consequently the forests have not been 
properly protected.— Timber Trades Journal. 


Souoon or Fornsrry ayo Musnum.—tThe lithographed cireular 
to proprietors and others largely interested in the subject, signed 
hy the Marquis of Lothian, was issued on January 28th. 

The Committee, in a note, state that they feel a difficulty in 
suggesting a definite scheme for the proposed School of Forestry, 
until they have some snowled ge of the amount of funds which 
may be placed at their disposal ; but, in the meantime, it may 
be sufficient to state that they contemplate the establishment of 
a Professorship of Forest Science, for the instruction of students 
in all that pertains both to practical and scientific forestry—in- 
cluding the physiology and pathology of trees, the climatic and 
other effects produced by forests, the different methods of forest 
management, the economic uses to which forest products have 
been or may be applied, forest engineering, and forest adminis- 
tration generally. Instruction is to be communicated by lec- 
tures, examinations, excursions, &c. 

A large collection of forest implements, Frotuees and speci- 
mens was, at the close of the Forestry Exhibition, placed at the 
disposal of the committee for use in connection with the proposed 
Forest School ; and it is the intention of the Committee, should 
their funds permit, that this collection should, with such additions 
as may frou: lime lo tin be available, be placed in a permanent 
museum in connection with the School of Forestry. 

Tho Committee earnestly irust that sufficient funds may be 
subsoribed to warrant their proceeding with the objects they hava 
in view, and that Great Britain, with her enormous forest inter- 
ests in all parts of the world, may no longer be almost the onl 
civilized country without an efficient School of Forestry. Inti- 
mations of subscriptions are to be made to Colonel Dods, Secre- 

at the United Service Club, Edinburgh. An after appeal 
will be made to the general public. The Council of the Scottish 
Arboricultural Society have agreed to recommend their consti- 
tuonts to vote £50 from the Society's funds for the above 
object,—Forestry. 


Ontars oF THe Saans.*—From the observations made at vari- 
ous points in recent times it has become more and more evident 
that the Sahara can no longer be regarded as having been & 


* From Roview of Dr, Oskar Lena's Timbuktu, Nature, April 16th, 1885. 
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marine basin at least since the early Tertiary epoch. ‘The theory 
may be said to have received its coup de gréce from Dr. Lenz, 
who plainly shows that the whole of the western section traversed 
him is not a depression, as has been assumod, but an irregular 
platean standing in the north at a mean elevation of from £00 to 
1,000 feet, and even at Tandeni, its lowest level, still maintaining 
an altitude of 400 or 500 feet above the Atlantic. The aurface is 
varied with stony and sandy tracts, the so-called “Sareg” ot 
“igidi,” which have nothing in common with marine sediment- 
ary deposits but have, in fact, been produced by the weathering 
of sandstone, quartz, and carboniferous limestones, which appear 
to be the prevailing formations, It is thus evident that this part 
of the desert has been dry land for vast ages, and the same con- 
clusion must be inferred from the numerous dried-up water+ 
courses, whose deep channels are distinctly the effect of erosion, 
These waiies, many of which seem to have been flooded within the 
last few thousand years, radiate from the central highlands north 
and north-east to the Mediterranean, east to the Nile, south to 
the Tsad and Niger, west to the Atlantic. Hence down to com- 
paratively recent times the Sahara was a well-watered and wood- 
ed region thickly inhabited by agricultural and pastoral com- 
munities, themselves the descendants or successors of still more 
primitive peoples, the contemporaries of Palzalithic and Nealie 
thic man in other parts of the globe. In the Taudeni district, 
about 20° N., under the meridian of Timbukto, Dr. Lenz dis- 
covered some implements of hard greenstone well worked and 
olished, and similar objects havo also been found by Gerhard 
Rohifs as far west as the Kufara oasis south of Tripolitana, 
The Asiatic camol is hero a comparatively recent intruder, pre- 
ceded by the Garamantian war-horse and by the elephant, trained 
also to war by the native Numidians and Phoenician Cartha- 
ginians, The crocodile even till survives in many of the 
pools and lakelets here and there marking the course of mighty 
streams, which formerly sent their perennial floods down to 
the surrounding marine Sasins. 

Apart from possible cosmic influences, our author attributes 
the great change that has taken place within the historic period, 
not with Peschel to the dry north-east Polar winds, which in 
the Sahara yield to the prevailing northern and north-western 
atmospheric currents, but largely to the reckless destruction of 
the woodlands which at one time covered vust tracts in this now 
arid and treoless region, With the vegetation disappeared the 
moisture ; all the large fauna became extinct, and the settled 
populations were succeeded by nomad tribes of Berber (Hamitic) 
stock, joined later on by Semites from the Arabian Peninsula, 


Onrtvary.—We have heard, with very great regret, tho news re 
of the death, on tho 5th of April, at Badbol in Germany, of Mr. 
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Edwin Fuchs, Assistant Conservator of Forests, in Bengal. 
He was appointed by the Secretary of State to the Forest De- 
artment, in 1871, and after studying in Germany, reached 
india in December 1873, and was posted to the Kuch Behar 
division in Bengal, early in January 1874, where he was chiefly 
employed in making valuation surveys in the Sivék Hills ; he 
was attached to the Darjeling division, from April to July 
1875 ; in temporary charge of the Julpaigori division till Janu- 
ary 1876, and then of the Buxa sub-division till 1878, when he 
was transferred to the Teesta division, In 1880, he was posted 
to the Hazaribagh division, his work being chiefly in Singbhim, 
where he remained till he availed himself of furlough, on medi- 
cal certificate, on the 15th May, 1883. Whilst on leave he 
served as a juror, at the Edinburgh Forestry Exhibition, 

His chief work has been the demarcation of reserves in the 
Buxa Duirs of the Julpaigori district, in the Kalingpong sub- 
division of the Darjecling district and in Singbhim, and for 
his good management and excellent services, especially in the 
unhealthy Singbhtim forests, he was specially commended b 
his Conservator, and by the Lieutenant Governor of Bengal. 
His health has suffered’ considerably, first in Buxa and subse- 
quently in Singbhiim, and he has consequently been frequently 
compelled to avail himself of sick leave, at intervals throughout 
his service. 

As the reserves are demarcated, and ptoper accommodation 
is provided for Forest officers, forest work in such unhealthy 
forests as those of the Bengal and Assam Duirs, and Chota Nag- 
pur loses much of its dangers, but it should not be forgotten 
that much of the progress made in India is due to the brava 
self-devotion of men like the late Mr. Fuchs, on whose services 
as pioneers of unexplored forests the future success of our 
department is largely based. 


A contemporary learns that the Forest Conservators and the 
Board of Revenue at Madras have reported unfavourably on a 
suggestion that a School of Forestry should be opened in con- 
nection with the Agricultural College at Saidapet. It is con- 
sidered that the present plan of sending students to the Forest 
School at Dehra tin cannot be improved upon. It is further 
pointed out that in any case Saidapet would not he a suitable 
place for such a school, inasmuch as the place does not possess 
the forest surroundings requisite for practical instruction. 

‘We wonder whether the Poona Forest classes, which are 
attended by Forest subordinates in the Bombay Presidency, hava 
greater advantages than Saidapet, or whether the studeals there 
qe ten months in practical forest work in forests organized 

like those of the School Circle, North-Western Provinces, under 
the constant instruction of experienced Forest officers. 
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It would also be interesting to know whether training in 
practical surveying, oqual to that of the Imperial Forest Survey, 
is provided at Poona. 

@ have heard that the Bombay Government object to the 
distance of Dehra, but this is fownd no obstacle in the case of 
Baroda, one of their own States, which sends Forest students to 
Dehra in preference to Poona, nor in the case of Madras, 
Assam, and Burmah, which are certainly less accessible to Dehra 
than Bombay, 


. CINNAMONUM OBTUSIFOLIUM. 


Mr. Poal writes that Cinnamonum obtusifolium is wrongly 
named, the leaves being fairly acute, unless bitten off by insects, 
which is commonly the caso, and this may have given rise to 
the idea that they are obtuse. 


INDIAN FORESTER. 
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FOREST CONSERVANCY IN BOMBAY. 


Ws give the leading article from the Bombay Gazette and 
“ Bhugut’s” letter, which gave rise to if, in full -— 

« Last mail bronght news of Mr. Slagg having interpellated the 
‘Under-Secretary of State for India on the 28th April as to whether 
the recent policy of the Bombay Government to appropriate as 


_ f protected forest’ about 1,000 square miles of wooded land in the 


Tanna district, had not caused serious discontent among neerly a 
million of people ‘whose trade and agricnitural and domestic neces- 
sities had been seriously affected thereby,’ and whether Mr. Cross 
could give or would obtain information as to the reasons which were 
hold to justify the action of Government, Mr. Cross in reply hed to 
confess that the ‘enforcement during the Jast 15 or 20 years of these 
restrictions has caused some discontent,’ Tt is perhaps to be regret- 
ted that Mr. Slagg did not mark hie appreciation of the meagre 
information youchsafed by the Under-Secretary, by a motion for laying 
the entire correspondence on the subject on tho table of the House, 
Aa it is, the impression made upon the mind of the House by the off- 
hand admission that ‘some? discontent had been caused by the pre- 
sent working, of the forest rules, conld not but havo been of a very 
fleeting character. In the absence of the offictal papers, the publio has 
to rely upan such facts as ve supplied through non-official channela. 
“We invite attention to a very important letter, given in another 
colnmn, from ‘Bhugut,” putting forward “A plea for the Forest 
Tribes.’ From the statistics given he shows that the question of the 
scientific forest conservancy affects nearly two millions of people in 
the Bombay Presidency, and he warns us that if their grievances are 
not carefully taken into account by Government, ‘they will he apt, 
sooner or later, to aesert their rights, or What they consider to be 
their rights, in a very awkward and indiscriminate fashion.” One 
thing to be noted in regard to these tribes is that they have been 
denizens of forests from times which date as far back aa the conquest 
of India by the Aryans, Those non-Aryan classes were driven to the 
mountain fastnesses of India as the Aryan conquerors overspread 
the country. ‘There they remained unmolested for centuries, though 
the country was aubmerged by successive waves of conquest, from the 
Hindu to the Afghan, from the Afghan to the Mogul, from the 
Mogul to the Maratha, and from the Maratha to the British, They 
were left there in the undisturbed possossion of the lordship of the 
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jungles, and their rights to the froo use of its produce, Our cor- 
respondent gives a sketch of the habits and modes of life of the 
tribes, and of the hardships to which they have been eubjected by the 
working of the rules under the Forest Act. Those who are in doubt 
about the reality of the grievances of these wandering tribelets can- 
not fail to observe the significance of the growing friction between 
Foreat Conservators and Collectors in the districts, as evidenced in the 
last administration report of the Forest Department for 1883-84. 
We find, for instance, that under the authority of Governmont Re- 
solution No. 5977 of 12th November, 1880, the District. Collector is 
empowered to make free grants of timber to poor people whoso houses 
have been destroyed by fire or floods. Under the ordera of the Ool- 
lector, the mamlatdars have the power of making such grants, The 
complaint.of the Forest Department is that, under existing arrange- 
ments, these free grants are not made on a just principle, Lieutenant- 
Colonel McRae, the Conservator of Forests, Northern Circle, remarks 
that ‘the Department that enjoys the privilege of making the free 
grants, and gets credit for them in the goodwill of the people, is not 
the custodian of the material given away, bears none of the disagree- 
ables connected with making them, and is pnt to no expense by them. 
He accordingly says that it would be more appropriate if applications 
for free grants of timber were made in the first instance to the officers 
of the Forest Department, Upon this Mr. E, P, Robertson, the Com- 
missioner, C, D,, remarks :— 

“T must take objection to Colonel McRac’s remark that under 
existing arrangements tho free grants of timber are not made on a 
just principle. It is clear that tho Forest Department, who bave 
their own duties to attend to, cannot properly jndge who are the 
indigent people whose houses have been destroyed by fire ar by floods, 
who should be relieved by grants of timber. It is only the Revenna 
officers who can secure tho necessary information, and to obtain such 
information often requires no amall amount of inquiry as to the facts 
of each case and the efrcumstances of the people in question.’ Mr. 
Sheppard, Commissioner, N. D., while admitting the necessity of 
inereased liberality in the mode of making free grants of timber, 
observes :—‘F am not able to believe that in jungle districts the 
Forest Department, however strong, can guard the interests of Guvern~ 
nent as effectually as the people can, and more should be done to 
conciliate them, and to make the Department less unpopular. 

“The present unpopularity of the Forest Department is thus ad- 
mitted, and indeed it would be useless to ignore it, The plea put 
forward by our correspondent deserves very anxious consideration, 
We are go convinced of the value—indeed of the indispensablo ne- 
cassity—-ot forests, that any merely captious or exaggerated criticism 
of the process essential to their existence and restoration would 
yeeeive no sympathy at our hands, But there is euch a gonoral 
agreement amongst disinterested on-lookera that the rules are enforced 
‘to tho serious detriment of large numbers of the population, that it is 
impossible to resist the conviction that the time has come to make a 
thorough inquiry with a view to ascertain how the imprescriptible 
tights of the wild tribes who dwell in the jungles, and of the villagers 
who are settled on their outskirts, can be reconciled with the conser- 
vation of the forests, It is the impression’ of careful observers that 
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much of the hard-and-fast application of strict rules which gives rise 
to a sense of injury and oppression, is dus to the numerical inadequacy 
of tha staf of the Forest Depertment. A great deal of mischief 
certainly arises from the disproportion between the thousands of square 
miles to be overlooked and administered, and the mere handfal of 
officers who ata charged with the duty. For one thing, the forests, 
in spite of the harshness of the enforcement of rules in certain areas, 
are very badly protected taking thom all round. In some localities 
the lopping of a twig entails exemplary punishment, but in others trees 
are felled with impunity, and consequently with recklessness, Tf the 
headmen of the villages were led to understand that it would be for 
the eventual advantage of the villagera, and for their own immediate 
advantage, to take some pains to allow the young trees to grow, and 
prevont waste and mischief, a very efficient staff of guardians of forest 
Tighte might be trained up. Surely it eanot be beyond the resources 
of administrative skill to bring tho patels to look at the matter from 
this point of view, ‘The forest produce, which is of little or no in- 
irinsic value to Government, should be freely given to those whose 
traditional property it ig; the chief condition insisted upon being that 
growing trees should not be injured, or made away with.” 


A Prea vor Ha Fonnst Tames. 
To the Editor of the “ Bombay Gasetts.” 


“8in,—We have read a good deal lately in your columns about the 
righta and wrongs of the forest tribes in connection with the bran-new 
system of scientific forest conservancy which the Goveramont are now 
laboriously attempting to introduea in various parts of this Pro~ 
sideney; but few persons appear to have any correct iden of the 
oxtrome magnitude and importance of the subject in its bearing on 
the interests of the forest tribes and general population of the country. 
Of whom, then, do these forest tribes consist, and what are their 
approximate numbers? Full information on both points will be found 
bog all who geek for information in Mr, Campbell’s admirable ‘ Gazet- 
teer, and in Mr. Baine’s ‘Census Report of 1381. Mr, Campbell's 
account of the forest tribes under each district head contains, I think, 
all that most persons will caro to read, and all at any rate that is 
easential to be known on the subject ; and the following figures, taken 
from Mr. Baine’s ‘Census Report of 1881,’ will give some idea of the 
numbers of the chief forest and aboriginal tribes which inhabit the 
hills and mountain ranges in various parts of the Presidency :— 


Bhil, se ve 847,220 
Varly, te ve 69,534 

, Kathodi or Katkari, ve 51,288 
‘Thakur, a : 64,789 

Dnbla, 10,883 

Chodra, 34,465 

Dhodis, 58,879 
Naikada, ee 26,289 
Dhangor, «ss a ve 10,584 


: Total, vs 6,179,876 
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“Many minor castes, such as Gamtas, Chor Patils, Wagris, &., 
add to the general population of the forest tribes, and no account has 
been taken of the extremely numeroug class of Mahara and Kolis— 
both Ghati and Konkaui—which form a very important element in 
forest villages, and which are, as regards their habits and occapation, 
practically undistinguishable from the aboriginal tribes, The Mahars 
alone are estimated to amouut to 2,52,528, while the Ghati Kolis are 
reckoned at 8,44,146, the Konkani Kolis at 1,20,006, and the miscel~ 
laneous Kolis—exelusive of ten Talabdas of Gujerat—at 1,17,397. 
This, then, is the vast community which has a deep, nay a vital, 
interest in what is euphemistically called by some conservancy, by 
othera confiscation, of the forests. Though ordinarily dumb aud in- 
articalate, a community ag numerous and as prolific as this cannot 
well be overlooked in connection with any acheme of scientific for- 
eatry; and if the forest tribes be not carefully taken into acconnt 
they will be apt, sooner or later, to assert their rights, or what thoy 
consider to be their rights, in a very awkward and indiscriminating 
fashion, These forest tribes and early races have from time im- 
memorial taken up theie habitation in the hills. The ghats and 
upland festnesses are their natural home; and amidst all the dy- 
nastio changes of many centuries the lordship of the jungles they 
have hitherto held unquestioned with the tiger and the bear. Averse 
to settled industry in any shape, they lead a nomadio and precarious 
existence. Their mode of tillage, locally known og Koomri and 
Dahli, is of the roughest and most wasteful kind, They strip » 
hillside in order to raise a few middling crops of nachni and vari; and 
their faith in rab or wood ash manure is at once childlike and grand, 
Wood-eutters and charcoal-burners by hereditary right, these tribes 
have hitherto filled an important and well-recognised place in the 
social economy, They have always supplomented their scanty earn- 
ings by vending to the community various edible kinds of fruits and 
roots, the leaves of the palas and apta, honey, gum, and divers other 
articles of a similar character. Forest produce of this kind was the 
natural heritage of the jungle tribes who collected it, often with much 
toil and labor, and always under conditions that gave them a clear 
right to the profits of their own industry, They not only collected 
but distributed these products, and were in fact the only agency by 
which the demands of the local market could ordinarily be supplied. 
« Armed with bow and arrow or light bamboo spear, many of them 
are great hunters, and they are not at all particular about what they 
ent, They worship the brab and cocoanut palm, which supplies them 
with toddy juice, which they regard as veritable meat and drink. 
‘When fresh they find the juice a wholesome and pleasant atimulant, and 
to a half-starved poople an invaluable substitute for food, Formented, 
the juice is universally esteemed as a febrifuge, It enables the jungle 
tribes to defy with impunity the deadly malaria of the valleys and 
the water springs choked with poisonous vegetation, A prophylactic 
against gickness, a universal remedy against all jungle ailments, a 
god-given food—the fermented juice of the toddy-tree is regarded by 
the jungle tribes as ono of Vishnn’s greatest gifta; and the intoxica- 
tion which so excites our modern British Pharisee—for intoxication 
is of course tmknown in Englan¢—may be readily condoned in the 
case of half-savage races which advancing civilisation has proscribed, 
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and which aré compelled to wage for bare existence a constant and 
unegnal straggle with all the perils of the hille and woods, perils 
of air and perils of water, perils of men and perils of beasts, perils 
of hnnger, sickness, and death. 

“Clothes they wear of the scantiest, A tag or string round the 
a necklace of beads; and hair tied up in a knot; eyes blood- 
+’ lineaments pinched and worn, telling of many a hard struggle 
with hanger and thirst, heat and cold, fever and small-pox; puny of 
stature, and asa rule hideously ill-favoured, theae wild men of the 
wooda'present at once an interesting study, and an important problem 
to the philosopher and the statesman, What is to be done with 
them; how are they to he employed; how can they be made uaeful 
members of society ? This is the manner of man upon whom the new 
forest rules have fallen like a fatal blight—like a thunderbolt from a 
clear sky. By one direful stroke of the pen he finds himself at once a 
proscribed outcast in his own wilds, His hills and jungle fastnesses 
are suddenly proclaimed to be State forests, Every vegetable and 
mineral aubstance therein is declared to be ‘forest produce.’ All forest 
produce is declared to belong to ihe Crown. And no one is allowed 
to move any forest produce whatever without the formal permission 
of the ‘jungle-walla sahib,’ the new forest king. The now king, 
moreover, is no rot _fanéant, but a terrible white man, a typical sahib, 
painfully in earnest, sworn to protect evory green tree, a deadly fos to 
every black man armed with the axe, Does a wretched Varli scratch 
clean half an acre of elope and cover it with a layor of bushos and 
serab, all ready to burn—down comes the forest guard and arrests 
him for committing waste! Does he lop a kheir or an ain tree, or 
any of the hundred and one kinds epecially resorved—away with him 
to the magistrate for injuring Crown property! Does he cut a few 
reeds for his hut, or bamboos for his cattle shed—he is a thief (God 
gave the mark), he hea stolen public property! Does he carry to 
the nearest bazaar a few common rafters for sale—he has taken what 
doar not belong to him, he has no permit, he must forfeit them ! 
Does he collect for his own nse a little store of mowhra flowera, or 
korinda berries, or uuts, or edible roots, or what not,—poor fool, ho 
little knows that he is committing @ crime, that mowhra flowers and 
all other forest produce are no longer his, that they aro all put up by 
contract to the highest bidder, and that all property in them is trans- 
forred to the neighbouring Parsee or Hindu contractor! Of course 
he is ‘fully informed ’—(this phrase has now become classical)—that 
all thia is done for his own good, that the mowhra belongs to the 
Queen, that illicit distillation must ba stopped, that intoxication is 
a great sin which cannot be allowed undor a moral British raj, &c., 
&c, Admirablo and excellent reasons to Mr. Conservator Jones, but 
not, I fear, equally convincing to poor Rama Bhil, who points to his 
pinched stomach and thinks ruefully how the wolf is to be kept from 
the door. It is believed to be a moot point whether snakes and 
jungle fever are or are not ‘forest produce’ within the meaning of 
‘the Act, The Advocate-General is believed to have once expressed 
the opinion that the term ‘forest produce” for the purposes of the 
Forest Department includes everything in a forest which might under 
any conceivable cirenmstances be tarned to pecuniary account, It 
may fairly then be argued that if any poor Bhil were to make 
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profit ont of catching snakes or curing jungle fever he might fairly 
be prosecuted for attempting to appropriate forest dues which clearly 
belong to our energetio and omnivorous Conservator, 

“Now, Sit, 1 do not question for a moment the excellent motives of 
the Government and its officers in seeking to protect the forests and 
to reclothe the barren hill slopes; but the question I have to ask 
you is simply this—What on earth are these poor wretehed forest 
tribea to do tnder the present system? They are forbidden to cul- 
tivate for fear of spoiling the forests, They are deprived of all 
honest employment whatever, They are absolutely forbidden to ont 
on their own account any green thing. And all forest produce is de- 
clared to belong to the Crown, I say again, what on entth are they 
todo? Sorely it neods no great penetration to see that the situation 
ia a clear impasse, a deadlock, an official cud de sac, and one that must 
lead to very serious consequences if powerful and effectual remedies 
be not applied. 

“Ibis not toomnch to say that under Lhe present régime of ao-called 
scientific consorvancy the treatment of thesa unfortunate forest tribes 
has beon simply scandalous, They have boen of late years systematically 
treated as though they ware outcasts from eociety, and had no rights 
whatever, certainly nono that ean bo pleaded against the all-powerful 
Raj Sirkar, Thousands aro ssid to have emigratod to the neigh- 
bouring Native States to avoid the oppressive trentmont to which they 
are now subjected in British territory ; but unfortunately even there 
the ubiquitous Government official is able to purane them, and bitter 
complaint is made that pressure is now habitually brought to bear on 
Native States to oblige them to adopt the very system which is doing 
go much injury in British territory, Where, I aak, is this wonderful 
and ever-widening circle of oppression to end? 

“Tf it be necessary to rnin the forest tribes in British territory by 
converting into State forest every nore of unoceupied land that the 
Forest Department can seize, by prohibiting all cultivation in forest 
limits, by expelling the villagers from their homes, by appropriating 
the mowhra, by placing an embargo on toddy, by claiming as Crown 
property everything that grows or is produced on God's earth—why, 
Bir, I ask ix it necessary to extend this iniquitous and outrageous 
system to the neighbouring Native States, which are gradually com- 
ing to be regarded as havons of refuge agninst British oppresaion, 

“Now, this story, strange as it may seem, and bad as it is, ig un~ 
happily no new story. ‘The main features of it have been for many 
years past a stock subject of controversy between the forest officials 
and district officers, and have been more then once bronght into public 
notice—notably in an able paper entitled ‘Persecution in the Weast- 
ern Ghats, by a well-known member of the Bombay Civil Service, in 
the pages of the Calcutta Review. But as long as Government aro 
pleased to place their conscience in the keeping of the Forest and 
Abkari Departments, so long there is very gront fear, nay certainty, 
that these miaerabie forest tribes will go to the wall. 

“The letters from forest officers recently published in your columns 
clearly show the spirit in which this important question is regarded 
by the officials of the Forest Department. You will doubtless call to 
mind in this connection the oxtraordinary letter of ‘Forests’ which 
you published not very long ago. The next suggestion which appear- 
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ed was, if I remember right, one froni a correspondent who called 
himself ¢ Viator,’ who charitably expressed the view that the foreat 
tribes were an anachronism and ought to be exterminated ;—not, he 
was pleased to say, by firo and sword, but apparently by bag and 
baggage deportation from their own homes, while the young Bhila 
and Varlis he proposed to treat like young panther cubs, confine 
thom in iron cages with a chain round their leg. 

“ While sentiments like these are freely advocated in the public 
press, ahd while the forest tribes aro openly treated in the manner 
described in this letter, il is surely bigh time for some one to say a 
word on their behalf. These poor wretched avila have no vates sacer, 
no public or recognised protector to sing their griefs and joys and 
to urge their rights before these omnivorous and insatiable depart- 
ments; but it may not be out of place occasionally to remember that 
Dublas and Varlis are God's creatures and British subjects, and are 
entitled, as such, to ordinary humanity and to common justice, ” 


Thus according to the Bombay Gazette, great hardship exists 
Sunaiuy the: Tocedtiti bed enti 1a the wer coneteaney culetinaw 
‘enforced in portions of the Bombay Presidency. Driven into 
their mountain homes hy the Aryan invasion, these tribes are 
mostly aboriginal, and while succossive waves of conquest hava 
awopt over Iindustan, they havo peaceably remained in undis- 
turbed possession of the jungle, and their rights to the free use 
of its produce. “ Bhugut” takes up their tale of woo, and in 
plctresque language deseribes the treatment of these “ poor 
wretched dovils” as simply scandalous ; he says that the situa 
tion is a deadlock, an official ead de ace, and one that must lead to 
serious consequences before long. The Forest Department ap- 
pears to be exceedingly unpopular, and has arrayed against it 
the whole staff of the civil administrators of the country. 

There is clearly something radically wrong when such things 
he, and we would ask some of our brethren in the Bombay 
Presidency to explain the circumstances more fully, and indeed 
to defend the serious charges brought against them. One cause 
of the mischicf appears to bo tho numorical inadequacy of the 
staff of the Forest Department, the disproportion between the 
thousands of square miles to be overlooked and administered, 
and the mere handful of officers charged with this duty being 
so great as to render effective protection impossible ; but it is 
probable that the application of hard-and-fast rules in a manner 
not always judicious is an important factor in the case. Who 
will enlighten us on the subject ? 

Several letters have appeared in the Bombay Gazette in an- 
swor to “Bhugut’s” indictment, neither of them written by 
Forest officers. One signed “ Fidolis” points out tho probability 
of privileges granted to the forest tribes being abused, people 
living in trade centres receiving produce gratis under cover of 
passes, held by the tribes in the forest. Ho reminds his readers 
that the groat difficulty in dealing with forest priviloges is to 
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ensure the full enjoyment of the privileges by those for whose 
benefit alone they are granted, while preventing abuse by out~ 
siders who have no claim to such consideration, 

The other writer, “ Decentraliser,” cannot be said to throw 
much light on the discussion, but he makes one point, when ho 
says that it is the very preservation of the forest tracts which 
gives theso iribes their on!y means of subsistenco, that were it 
not for the protection of these domains undor the forest rules 
the advancing tide of civilisation would have sooner or later 
annihilated them. This is no doubt true if the land is capable 
of cultivation, and accessible; but if these forest tracts are 
situated, for instance, on trap hills similar to those found in the 
Central Provinces, then it would be many generations before 
the wave of civilisation would reach them. 

Another letter by “Shams-ud-din,” who is also not a Forest 
officer, asserts that “Bhugut.” only deals with generalities, and 
misleads the public by making assertions which may be true 
concerning the Forest Departmont’s treatment of a small section 
of the large forest population which he treats asa whole. We 
give the following extracts from ‘ Shams-ud-din’s” letter :— 


“ Mind, I do not admit that his statomente are really accurate for any 
tribe or locelity whatever. With a special knowledge of the deaira 
and endeavours of Govornment always to conciliate the jungle tribes, 
T cannot believe in the wholesale confiscation of which ‘Bhugut? 
writes, I know that over very large areas it has not been effected. 

“Tn the second place, ‘ Bhugut,' confident in the knowledge that he 
is taking the fashionable side, shows a decided animus against the 
‘omnivorons department.’ And, thirdly, ‘Bhugut’ is entirely want- 
ing in imagination, in the faculty of putting himself in the wild man’s 
place. Like Mr. Wilfred Blunt, he harps on the evidences among 
his clients of o very low atandard of living, 


* * * . * * 


“T beg to say that Iam not an officer of the Forest Department, 
and that in many respects its management appears to me, as to others, 
grasping, stingy, and faulty, But the criticisms that are passed upon 
it by people who will not take the trouble to master the difficulties of 
ite tusk, besides being misleading and unfair, are likely to prove mia 
chievous. Do you, Sir, or can anyone imagine that it is possible to 
introduce forest conservancy withont creating a great deal of disvon- 
tent. With the unrestricted use of the jungles a great many wasteful 
habits have been handed down to the people of to-day, nut the wild 
tribes only. It is absolutely necessary in the interests of the country 
that these wasteful habits should be checked and confined in area, 
Some must be eradicated. Discontent there must inevitably be, and 
not of the wild tribes only, But in this, as in the mowhra contro~ 
vorsy, they are a convenient peg on which to hang the xgitalion, My 
own observation leads me to the belief that the restrictions tell more 
hardly on the settled cultivators than on the wild tribes. Tho state- 
ment that the latter will be apt sooner or latter to assert what they 
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consider to be their rights in a very awkward and indiscriminating 
fashion covers a good large field, ‘ Bhugut’ would consider it proved 
if they looted a Bania or knocked a Forest Guard on tha head ina 

tivate quarrel. Asa matter of fact, the wilder the people of Western 
Thais the easier they are to manage by the average Englishman fond 
of sport and with a kindly feeling for auch as are poor and simple and 
ignorant, Of course in these days of constitutional agitation, and in 
a country where agitation, constitutional or other, is likely to be, and, if 
I mistake not, has been already, more than once, stirred up by people 
who keep themselves carefally under cover, the wild man may be uti- 
lised; but no spontencons efforts to assert supposed rights need be 
feared as long as the forest and district officers exerciae a little sym- 
pathetiv care and tact, and are liberal in matters not essential to the 
growth of trees over tho areas which Government may place in their 
hand after due deliberation.” 


“Shams-ud-din ” has been replied to by “Jago,” whose let- 
ter we reproduce :— 


To the Editor of the “ Bombay Gazette.” 


“ 81p,——' Shams-ud-din,’ in your issne of this morning, aske, «Do 
you, Sir, or can any one, imagine that it is possible to introduce forest 
conservancy withont creating 9 great deal of discontent ?’ and observes, 
“With the unrestricled use of the jungles, a great many wastefol 
habits have been handed down to the people of to-day, not the wild 
tribes only. It is absolutely necessary, in the intereats of the country, 
that these wasteful habits should be checked, &e, 

“ This is always the strain of the apologists of high-handad or reugh- 
shod forest conservancy; but can it bear s moment's serutiny ? 
*Shams-ud-din’ takes ‘ Bhugut’ to task for bis generalities; but what 
is the above but a string of similar generalities? If people with ‘many 
wasteful habils’ have had ‘unrestricted use of the jungles" to thir 
day, it is a wonder any forests were left and no fuel or wood famine 
was coused all this time, and in fact till the scientific ‘forest kings’ 


were recenily installed. ‘The fact is, that the Indian people, whether 


wild or civilised, have an instinctive desire for the preservation of 
their trees ae much as their cows, consuming only the products in each 
case; and if this feeling is giving way to a desire to cut and chop ag 
opportunity offers, it ia because the now policy of ‘conservation’ 
leads thon to apprehend that they will not be allowed the benefit of 
their abstinence as heretofore, And as no conservancy can succeed in 
the face of a whole people inspired with such a distrustful and hostile 
attitude, the radical conservators ought, in the interests of the very 
cause they profess so warmly to advance, to shapo their policy on leas 
hard-hearted lines, 

“But it is ‘in the interests of the country’ that they demand a 


"check in these wasteful habits. It is admitted, however, that the 


people have had an unrestricted use of Lie jungles these many cen- 
turies, and if so it is clear they have a right to some compensation, 
If the interests of the country demand the invasion of that right, 
they should furnish the needful compensation. 

* For the rest I leave ' Bhugut’ to deal with ‘Shams-ud-din’ ashe 
thinks best,” 
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What we wish to see, is the whole question’ thoronghly exe- 
tmined and explained by a local Forost officer, and we trust that 
these lines may induce some one to tako up tho subject. 

Whilst forest conservancy in the other provinces of India has 
been united harmoniously to the civil administration of the 
country, and in provinces like Bengal, the Central Provinces, 
Assam and Burmah, where jungle tribes have as many require- 
ments from the forests as in Bombay, it has been found possible 
to demarcate immense areas of reserved forests free from rights 
without seriously interfering with the people ; yet: forest conser- 
vancy in Bombay appears to have stirred up a strong opposition, 
so that even its supporters, as “ Shams-ud-din,” describe its 
management as “ grasping, stingy and faulty.” 

Can it be that not content with control over well selected and 
compact reserved forests, forest management, with a view prin- 
cipally to revenue, is trying to control scattered forest tracts 
throughout the province, which the wisdom of Government in 
other provinces has abandoned to the people. But we have no 
knowledge of the Bombay forests, and must look to the officers 
of the department there for a clear statement of the case. 


INDIAN FERNS. 


In September or October 1882, I presented some specimens of 
Indian Ferns to the herbarium of the Forest School at Dehra, 
and I believe that Major Bailey invited the officers of his Circle to 
send me any rare ferns they might meet with. None, however, 
have yet reached me, excapt from Mr, J. C, McDonell, with 
whom Thad proviotsly heon in communication on the subject. 
Daring the present year I wish to write for the Indian Forester 
a paper on the Ferns of North-Western India, the number of 
wl ich, by the discoveries mado by Mr. McDonell, Mr. Duthie, 
Mr. H. BE Blanford and the Messrs. Mackinnon of Mussoorio, 
has been considerably inereasod since the publication of Mr, 
©. B, Clarke’s “Review of the Forns of Northern India,” which 
he contributed to the Transactions of the Linnmwan Society in 
1880, Since then Colonel Beddome’s “ Ferns of British India’”” 
has appeared, and though he has followed Mr. Clarke in most of 
his work, he differs from him stoutly in several instances. These 
differences among great authorities as to the spocific existence 
and identity of certain ferns are due to two causes, first, to 
adherence to theory, to which observation is often made te yield, 
and second, to the faot that species are often determined and 
described merely from herbarium specimens, without the aid of 
observation and study in the field. ? 

The theory I refer to seems to be that recently observed spe- 
cies, however apparently distinct, are likely to be mere varieties 
of previously known and described species, and it is very hard 


ve 


INDIAN PREYS. * 309 


‘work to convinco botanists who go merely hy herbarium speci- 
mons of the specific difference ola new fern. This theory is the 
result of reaction from the views of certain botanists, Tinglish 
and German, who have endcavoured to found numerous genera 
and species upon comparatively trifling differences, occasionally 
observed, but which are not always found, and which most other 
observers cannot recognise as boing of importance. Thus Van 
den Bosch (1) made 24 genera and 450 species out of the two 
generally accepted genora THymenophyllum and Trichomanea, 
which according to Baker contain only 80 and 92 species res- 
pectively. But to set down, as Baker does, Nephrodium (Las- 
trea) elengatum, of Hooker and Groville, a quadripinnatifid fern, 
and also Nephredium eockleatum, Don, which is so distinet a fern 
as to have been made a sopnrule genus by two different authors, 
as mere varieties of Nephrodium (Hinst,) Filiz-mas, Rich., which is 
only bipinnatifd, and has a Sotally differentappearanco snd habit, 
is really too much for any one who has been in the habit of observ- 
Ing those three ferns growing in their natural habitats. Hven 
Clarke, who has mado a loving study of the Ferns of Northern 
India in site, is to mo quite incomprehensible (or is it I that am 
incomprehensile ?) on this subject of Nephrodium Filia-mas and 
its so-called varieties, He says that this forn, including its 
numerous Indian forma, is abundant in the Himalaya. But I 
am not sure that Ihave ever seen the British NW. Filie-mas in 
India, unless some very small specimens in Kumaun; and if 
the typical plant is non-existont or yory rare and very local, 
whence come the “numerous Indian forms.” A “variety” 
must surely be a varintion originating from a typo, and not 
merely a separate species which one or more botanists, from a 
dislike to multiply species, chooso to call a variety of a well- 
known species. Clarke’s “ Reviow” professes to be merely a 
eopions appendix to Hooker and Baker's “Synopsis Filieum,? 
and his plates are, he says, entirely supplementary to those 
of Colonel Beddome, and ‘are not intended to be complete in 
themselves, but in many cases I find them to be only puzzling. 
f cannot make out where he places the most common Lastrea 
of Mussoorie, which to me appears a distinct species, and in 
no way to resemble Z. Jitia-mas. And only yestorday hap- 
pening to be up at Landour I brought down what, judging from 
specimens formerly gathered in Kumaun, and others received 
from Sikkim, I believed to be the fern called by Clarke 2. 
Filin-mas, var. Schimperianum, Hochst., and found it to agree 
with his deseription, but scarcely at all with his plate. 

‘The object of this long digression is to show that there is still 
great room for study of the ferns of India ; and | wish to point 
out that Forest officers, above all other persons, are well able to 
collect tho data for this study. To what does Colonel Beddomo 
chiefly owo his ominence as 2 Pleridologist, but to the opportn- 
nities he had as Conservator of Forests in Madras? Forest 
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officers have all, more or less, studied botany, and all arg 
trained observers, and all are presumably fond of nature, or why 
have thoy joined the jangaldt department ?_ Forests as a rule are 
found in hilly tracts, and so are most species of ferns. Forest 
officers collect, flowering plants, at least the arborescent and 
shrubby kinds, and some of them I beliove endeavour to make 
complete collections of the Flora of their Divisions and ranges. 
Many of the phanerogamous planis are not a whit more im- 
portant from a forest point of view than are the Filices or other 
ery ptogamia, and as an Order the forns ate much more beautiful 
than many orders of the flowering plants. The beauty and 
interest of a fern is not dependent on the fleeting color of 9 
flower ; and the shape and often the color of a frond can be 
perfectly preserved in a herbarium specimen, whereas the most 
peautiful flowering plant when prossed often becomes an untidy 
and discolored mass, Putting scientific interest aside, there- 
fore, although to the physiologist and histologist forns indeed 
are of extreme intorest, I maintain that to an ordinary mortal 
much more enjoyment can be got from the collection and study 
of a horbarium of ferns than from a herbarium of the flowering 
plants, and I would appeal to Forest officers not to ignore forns, 
as Tam afraid they as a rule do. Let them have fair play, that 
ig all I ask for, and if the books, or the spare time necessary for 
the identification of tho specimens collected be not at hand or 
wanting, thero can be no difficulty in getting that done by others, 
A large number of specimens, if unmounted, can be sent 
through the post, packed between mill-boards and in wax cloth, 
for a trifling sum. I think it must bo quite as interesting and 
important to know what species of ferns are associated with 
certain specics of trees, and aro generally found in certain 
kinds of forest, as it is to know how flowering plants are so 
associnted, and I remomber Dr. Brandis telling me that he 
studied and valued ferns in this connection. Brainea insignis, 
Hk., he instanced as characterising 2 certain kind of forest, I 
forget what, I see that Gamble, in his Manual of Indian Tim- 
bers, says that it is found in the pine forests of the Martaban 
Hills, at 4—6000 feet elevation. r. Gamble I believe never 
passes over a fern when collecting: : 
Not being a Forest officer, and consequently not having the 
opportunities and facilities for observing the rarer and more 
inaccessible ferns in their native haunts that I could desire, and 
no longer being so locomotive as I was when I began to collect 
ferns some 28 years ago, I am now dependent to some oxtont 
on the help of others. With the view, therefore, of adding to 
my collection and knowledge of the ferns of North-Western 
India, and so becoming hotter able to write the paper I propose 
to send to the Zndian Forester 1 offer to examine, arrange, 
and namo all ferns that may be sent to me, and in return I hope 
to be given such duplicates as my correspondents may be able to 
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ypare. When desired, specimens will be faithfully returned as 
soon 2s I have examined them, or if the labels hear numbers 
I can send a list of the names. Also I should be glad to receive 
contributions of duplicates from Forest officers who are able to 
name their ferns for themselves. And I should be glad to ex- 
change North-Western specimens for ferns from other parts of 
India, 

From what I have said above it will be seen that I should 

articularly like to be favoured with specimens of Nephrodiums, 
Poth Eunephrodiums and Lastreas, and ospevially of WV. Filic-mas, 
and its so-called varieties. N. apiciflorum, Hk., N. Clarkei, 
Hk. and Baker, W. odentotoma, Hk. and Baker, W. rigidum, 
Desy., Wi remotum, Hk., I may also note as being among my 
desiderata, Another obscure group is the Athyrium section 
or sub-genus of the genus Asplenium, especially those specios 
near A, Filix-femina, Bernh. Clarke says that the typical 
form of this species has not exactly been obtained in the Hima- 
Jaya, and tho Messrs. Mackinnon have pointed out that the com- 
mon fern at Mussoorie, the fronds of which seem identical with 
the European Filiz-femina, has a creeping rhizome instead of 
a tufted rootstock, and seems to be A. Schimperi, A. Br. an 
African fern, which Baker says differs from A. Filiafamina 
mainly by its wide-creeping rhizome. I should like to have all 
the Athyriums that can be sent to me, 

To trained collectors, as Forest officers are, I noed not men- 
tion that labels are required to authenticate specimens of plants. 
If the name of the fern is not known it should be left blank, 
but the approximate locality and altitude should be given, and 
the data and name of the collector, in order that the authority 
for the specimen may be quoted. The present season promises 
to he an early one, owing to the large amount of rain that has 
already fallen, on the outer face of the Himalaya at least, and 
if the rains are plentiful and well distributed this should boa 
good year for collecting. Already some of the larger ground 
ferns are springing vigorously, and have reached » good height. 
I should have mentioned above that discoveries of ferns new to 
the North-Western Himalaya are most likely to bo made at 
high altitudes, and in deop valloys rarely visited by Europeans, 
The ferns along the known roads and tracks are pretty well 
known. And a careful search on tho trunks and branches of 
troes, not omitting the conifere, is likely to yield apecies worth 
collecting, of the gencra Davallia, and Polypodium, A small 
pocket binocular field-glass is useful in such a search, or when 
oxamining cliffs and khuds. Theso epiphytal ferns must be 
gathered before the rains draw to a close, for they wither at 
once when the air gets dry. I need not add that notes ahout 
the specimons, or generally about ferns, will be very acceptable. 

Mussoonre : 
20th May, 1885. ©. W. Tors. 
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Since writing the above I havo observed in the Indian Forester 
for June a notuble instance of the opportunities for observing 
and collecting ferns that present themselves to Forost officers, 
but alas! it is to he feared, an instance of a neglected oppor- 
tunily. Mr. Bryant, in his interesting report on the Boxwood 
Forests of Kumaun and British Garhwial, says that “in the un- 
dergrowth, gigantic ferns, currants and raspberries, with denso 
and almost impenetrable thickets of ringal, render tho task of 
inspection difficult and uncertain.” “Gigantic ferns”! my 
curiosity and envy are roused, and I hope Mr, Bryant did 
secure specimens, But my hopes are faint, for ho treats the 
forns with scant courtesy. To be impartial, he ought to have 
mentioned only the Orders of the flowering plants in the under- 
growth, Rosacem, Saifvager, and Graminew, but ho goes the 
length of naming the Genera, whereas tho ferns are mentioned 
only by the Order. I may conjecture that Gleichenia linearis, 
Burm,,—which Mr. Clarke says is scandent ovor othor jungle, 
sometimes for several hundrod feet, often rooting,—was there, 
but these may have been othr species not bofore known west of 
Nepal. Since [ wrote tho above appeal I havo heard of the dis- 
covery within the limits of the Municipality of Mussoorie of a 
fern never before found in these Provinces, and hitherto known 
to exist in India only in two localities in Sikkim. Hero is en- 
couragement to keep one’s eyes open. 
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Tstrounp like tho opinions of my brother officors on the above 

’ arboricultural operation. When carrying out on a large scale, 
expense is n factor that has to be considerably taken into ac- 
count, 

I havo endeavoured to do away with some of the older and 
more oxpensive, but successful, methods, such as watering, pat- 
rolling establishment, brick walls, thorns and wooden fences. 

The plan I have adopted hitherto is as follows -— 


SECTION : GROUND PLAN. 
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By planting out in “taolas” (there is no English or French 
equivalent of this word that I know of) — 


Rs, A. P, 
Cost 0 2 0 for the circular ditch; 
0 0 6 fora holed’ x 4” x 4”; 
0 0 8 planting ont; 
O 0 § add cost in nursery per tree, with no other 
—— expenditure; 
030 


I find that cattle will not cross over a 8 feet ditch on toa 
platform only 8 feet broad. 

Method of planting out.—A holo is dug 6’ x 4” x 4", this is 
half filled with rain water from the surrounding ditch, earth is 
filled in for about 2 feet, then the tap root of the seedling, about 
4 feet in length, is lowered into the hole and filled up with earth. 
‘Tho object is to get tho end of the root beyond the ball of earth, 
into cool soil, and as the water recedes for the root to follow (in 
soft soil for 2 feet) when the treo becomes established. 

The drawbacks to this system aro, that if left to natives in the 
tains without European supervision, they scamp the work, and 
charge for, but do not dig, the 6 fent holes. The result of this 
is, ‘het the root being in the central ball of earth, in the follow- 
ing hot weather it gets baked, and the seedling often withers 
and dios, but this can be obviated by having the holes dug 
somo months before, and inspected by the officer in charge. 
Again, if the subérdinates employed break the tap root, and it 
does not get into cool soil, this is made manifest ty their dying 
the following hot weather. 

It is genorally admitted (except perhaps by Major Camphell 
Walker) that we in the plains of India cannot out off the tap 
roots as is often done with seedlings at home when di; ging out 
of tho nursery, and it is generally allowed I think in is coun- 
try, that trees do not make vigorous upward growth, until the 
tap root has gone down to a moist stratum, and is able to pump 
up ita own water supply. I have known unwatered seedlings 
remain a few inches high for some years, and then to make 
several fect per annum. I have noticed also that windfalls aa 
a rule havo no tap root, or that the tap root has become rotten 
with age or other cause, 

I havo taken special precautions in the nursery to preservé”™ 
the tap root, given to each treo by nature, but regarding this 
T intend addrossing you lator on in another letter. ‘© : 

RBOR, 
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AMONGST THE SHANS." 
By Corqunovy. 


‘Wn recommend every forest offlcer to obtain a copy of this 
interesting book. The Shans are a race but litile Lage to 
Europeans, and Mr. Colquhoun dederves great praise for the 
energy he has shown in bringing the subject before the English 
public, and in advocating the construction of a railway from 
unkok iv Zimmé, the capital of the Shan States belonging to 
Siam, and then northwards through the Independent Shan States, 
which have just won their freedom from King Theebaw, It ia 
also proposed to construct branch lines to Moulmein and Pegn. 
Wo aro glad to see from the papors that the English Chambers 
of Commerce are taking up the question in earnest, and wo 
hope before many years aro past that tho railway will be un fait 
accompli, and knowing from experience that tho Shan is a trader 
nature, we havo every contidence in its commercial success. 
The book is full of intorest from ihe first chapter to the last, 
and we here give some quotations Concerning forest matters, in 
the hopes that the reader will be induced to send for the book 
and rend it in its entirety. i 
Between a place called “Muang Haut on the Méping and the 
Salween, it appears that “the teak forests are nearly worked 
ont, and the timber that is left is small and of poor quality. 
Notwithstanding the great rise in the value of teak of late years, 
it no longer pays the Burmese contractors whose fathers made 
fortunes in this district, to continue to work the forests. Every 
stick worth floating uway has beon recklessly cut down and re- 
moved. No fostering shelter has beon left for the young trees, 
nor have any beon replanted. In the nine principal forests 
hithorto worked—the Zimmé, Hmine Long-gyee, Thoungyeen 
Dahguin, Mé-gu Phonmezé, Naupa, Moneptgyeo and tho Sal- 
weon—but little remains worthy of extraction. Good forests still 
exist, notably that of Lagon, which lies south-east of Zimmé, and 
those in the neighbourhood of Kiang-Tsen.” Further on itis 
stated that besides teak there is a large export of lac from Lagon, 
and that no less than 14,000 piculs, or 1,862,000 Ibs., were sent 
to Bankok last year. Kiang-Tsen is admirably situated as a 
trade centre in an extensive plain surrounded by fine tenk forests. 
In describing tho toungya system, Mr. Colquhoun says that it 
ia the béte noir of the officers of the forest departmont. In tho 
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Shan country in suitable localities an ingenious rnethod is adopt. 
ed in order to facilitate the clearance of the ground. The work 
of felling is commenced from the bottom of the hill slopes ; the 
lower trees are only cut slightly on the upper side, the wood- 
man, as he asconds the hill, cutting deoper aad deeper until at last 
he completely folis the trees. In this way thoy fall on those 
below them, turn them over, and this continues to the bottom. 

The dyes are of local manufacture, similar to those in use 
amongst the Burmese. Saffron is generally used for yellow, 
green is produced by dipping threat that have been dyed yel- 

low in a boiling decoction of the leaves and twigs of the creeping 
Marsdenia tinctoria. Indigo which grows wild as well as ina 
cultivated state, is used for blue, the mordant being the bark of 
a kind of Eugenia. Stick-lac, tho fruit of the tamarind and 
various woods give red. Jack, the root of a species uf Garcinia, 
the flowers of tho Butea, and the leaves of the Memecylon, give 
different tints of yellow. Black is produced from the Diospyros 
Mollie, Terminatia Chebula ond Jatropha Cuneas. Orange irom 
tho seeds of Bia Orellana. 

Elephants are used throughout the Shan States and North 
Siam, not only for dragging timber, but for the carriago of all 
agricultural produce. At all towns we passed, it was a strange 
sight to see the number of elephants grazing together in the 
fields with the bullocks and buffaloes. Ten years previous to our 
visit, good elephants could be purchased for from throe to four 
hundred rupees ; but owing to the great demand for them in the 
teak forests and timber yards the price has risen to eight hund- 
red and even a ‘hots: : 

The extensive grassy plains and the wooded country in North- 
etn Siam form a great breeding ground for clephanta, ponies 
and cattle, which aro carried into Britishand Upper Burmah and 
there bartered for merchandise. In 1881 no less than 41,588 
head of cattle and 1,822 ponies wore imported into British Bur- 
mah alone from the Shan country, Its value as a cattle-breed- 
ing country for the cultivators of British Burmah cannot be too 
strongly insisted upon. ‘The main staple of Burmah, and the 
backbone of our trade with that country, isrice ; and for its cul- 
tivation a large number of cattle is an absolute necatt Owing 
to the epidemics which frequently occur in Burmah the cultiva- 
tion which has so greatly increased of late years, would have 
remained stationary or suffered serious decrease, had it not been 
for the source of supply in the Siamese Shan country. In 1866 
upwards of 100,006 head of cattle—buffuloes and bullocks,— 
died of the disease in Burmah, 

Siam is said to be a land-locked country without roads and 
hridges, with its rivers impracticable for any distanee for large 
craft, owing to rapids, fierco currents and quicksands ; it is very 
fortilo and has a large population in the valley of the Ménam, and 
by no means a spare one in other parts; it contains about 
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260,000 aquate miles of territory, and is very rich in minerals 
and in teak forests, the great part of which is unworkable for 
want of good communications. Siam is the breeding ground 
for the elephants that are required for our military commissariat, 
our teak forests and our timber yards. Qur leak forests and 
those of Upper Barmah are rapidly being exhausted, and many 
of our foresters are now working those of Siam. If the country 
is opened out by railways the large forests oxisting between the 
17th and 22nd parallels of latitude will become easily available 
and be a valuable source of supply. 
From the Pioneer we obsorve that Mr, Holt Hallett read a 
aper on the subject before the London Chamber of Commerce 
on the 18th of April, and that the meeting passed « unanimous 
resolution “to urge upon Her Majesty’s Governmont the great 
importance of furthering in every way the establishment of rail- 
way communication from British Barmah towards the south- 
west frontier of China,” Now although the Indian Govern- 
ment cannot be expected to guarantee the undertaking, yet it 
will probably be wiling to further the object in view as much 
as possible, and, we think it would materially assist the schema 
Dy deputing ono of its forest officors to accompany Mr, Colquhoun 
and the expedition which is about to make a rough survey of the 
proposed lines. The forest officer might report on all the forests 
along the line of route which would be tapped, or their timber~ 
yielding capacity, on the quantity of timber which could be ex- 
ported, on tho best way to supply the railway with sleepers, fuel 
and other wood for its own use, in fact to give advice in all mat- 
ters connected with his department. 


Nye Notes, Queries AND Extracts. 


Ow Friday night tho House of Commons agreed, without a 
division, to a motion by Sir John Lubbock for a select: commit- 
tee to inquire whether, by the establishment of a forest school, 
our forests and woodlands could be rendered more remunerative, 
The proposer pointed out that, while our interests in the subject 
were groater than those of any other country in the world, as 
we had 2,800,000 acres under wood in Grent Britain and about 
840,000,000 in the Colonies, yet this was almost, the only coun- 
try without a forest school. He referred to the effect of scientific 
forestry in the Landes in France, and in India, whero the net forest 
revenue fifteen years ago was only £52,000, while, since the es 
tablishment of a forest department, it had risen to over £400,000 
per annum. As a result of neglect of the science in this coun- 
try, students for India had to be trained at Nancy, a school of 
course specially adapted for French requirements, and the For- 
ests in our Colonies and other possessions (Cyprus and tho Capo, 
for example) had to be put under the control of forcigners, as 
there were no Englishmen trained for the work, Sir John 
Lubbock, however, declined to commit himsolf to the establish- 
ment of a Government school ; it could not be loft altogether to 
private enterprise, because a school necessarily required access 
to a considerable area of forest. He thought it worthy of con- 
sideration whether some injermediate system might be adopted 
which would enable some one or more existing institutions to 
benefit by national forests, Mr. Gladstone, whose interest in 
arboriculture is well known, could not bind the Government to 
tho establishment of a School of Forestry, elthough he recognis- 
ed the universal ignorance on the subject prevalent amongst 
Jand agents and others in England. He distinguished the cir- 
cumstences in India, whore there are important facts connected 
with the climate, and with the due supply of moisture in tho at- 
mosphere, which are not present in this country, The School of 
Forestry, moreover, he said, which was established by the Indian 
Government in England, was open to every one who could pay 
the fees, There was also the difficulty that forests of large extent 
are rare hera, and that they are kept, not for purposes of profit, 
but of landscape beauty, or pleasure and sport. tn conclusion, 
he said the Government gave their hearty approval to Sie John 
Latheeke proposal reserving, at the same time, their freedom 
with regard ta the recommendations which the committee might 
make,—Nature. 


Note,—We give the debate rerbatim from the 7¥mee on tho next page.—[ED,} 
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DEBATE IN THE HOUSE OF COMMONS ON THE ES- 
TABLISHMENT OF A SCHOOL OF FORESTRY. 


Sir J. Lubbock rome to mave for 2 Committee to inquire 
whether, by the establishment of a Forest School, our forests and 
woodlands could be rendered more remunerative. Ho said that, 
as last year he had the opportunity of addressing the House on 
the subject, he would not trespass long on their indulgence, 
The subject was one of considerable importance. England was 
almost the only country without a Forest School, Such institu- 
tons existed in Prussia, Saxony, Hanover, France, Switzorland, 
Austria, Sweden, Spain, Russia, and, in fact, in almost every other 
country, The need for a Forest School in England had by no 
means reference only to the State forests. There were some 
2,800,000 acres under wood, while in the colonies the forests wero 
estimated to cover no less than 340,000,000 acres. In fact, our 
interests in this respect wero larger than those of any othgr 
country in the world. He would only give two instances out 


of many which might be quoted to show how much might be - 


effected in this direction. Thirty years ago the Landes was one 
of the poorest and most wretched regions in France, It had 
been judiciously planted, and was now one of the most prosper- 
ous. ‘he increase of value was estimated at mo less than 
£40,000,000, In India 15 years ago tho net forest revenue 
was only £52,000, while since the establishment of a Forest 
Department it had risen to over £400,000, which, of course, 
would represent an immense increase in capital value. Compoe- 
tont authorities had estimated that there were over 5,000,000 
acres of land in this country which might be planted with ad- 
vantage. M. Boppe, one of the pretest French authorities, had 
recently visited this country on behalf of the India Office, and 
clearly indicated his opinion, though he expressed it as courte 
ously as possible, that we were behind other countries in the 
management of our woodlands. Our own highest authorities 
were of the same opinion. Mr. Brown, in his standard work 
on Forestry, said that—“ If our woodlands had been judiciously 
managed we should not find so great a part of the woodlands of 
Great Britain in the unprofitable slule in which they are.” Mr, 
Cruikshank, in his “ Practical Forester,” said that “ nothing 
was more common than to see trees planted in sitnations for 
which they were utterly unsuited,” and he gave many illustra- 
tions. The Journal of Horticulture said that-—“ It is little less 
than deplorable to witness the miles of woods thet are practically 
valueless from a commercial point of view, whereas, under skilled 
supervision, they might yield » substantial revenue to their 
owners, and in addition be an advantage to the trading and 
agricultural community.” And the same view has been ably 
advocated by the Journal of Forestry. At recent meeting of 
the Convention of Royal and Parliamentary Burghs of Scot- 
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land, held in Edinburgh on the 8th of April last, on the motion 
of the Lord Provost a unanimous resolution was adopted in 
support of the motion which he had the honor of moving, In- 
ded, so necessary was a scientific training that the officers 
intended for the Indian Forest Service were sent to study at 
Nancy. No doubt that was an admirable institution ; but, 
naturally enough, it was specially adapted to French require- 
ments, Jor instance, one of the subjects was French law ; 


? again, of course, French technical terms were used. The India 


Office proposed, he believed, that a part of the course should in 
future be passed at Cooper’s hill, but that the students should 
spend some time in France to study the practical part. That, 
of course, was an acknowledgement, first, of the advantage to 
be derived from systematic training, and, secondly, that such 
advantage could not be procured in this country. He was in- 
formed that, the West Indies having recently applied to the 
Colonial Office for some one to advise them on their forest 
management, it had been impossible to find any person in this 
country competent to do go. Tho Cape of Good Hope and 
Cyprus had also been compelled to entrust their forests to for- 
eigners. They were indebted to the honorable member for Dublin 
for several interesting reports on forest management ; but he 
would leave his honorable friend to deal with them. The present 
was a favourable time for the inquiry, because Dr. Schlich, the 
head of the Indian Forest Service, was now in England, and, 
he believed, that this was also tho case with his predecessor, Dr. 
Brandis, ‘This was not a case, he thought, which could be loft 
altogether to private enterprise, because a Forest School neces- 
sarily required access to a considerable area of forest. He did 
not, however, wish to commit himself to the establishment of a 
Government school ; he thought it at least worthy of considera- 
tion whether some intormediate system might he adopted which 
would enable some one or more existing institutions to benefit 
hy the national forests. At presont, the Iandod interest, was no 
greatly depressed that we ought not to neglect any step by 
which its condition might be improved. To show the demand 
for timber, he reminded the House that our annual import was 
about £16,000,000. He helieved that the average income de- 
tived from woodlands might be substantially increased, More 
over, it was desirable that the whole question should be inves- 
tigated, before the Government committed themselves to a new 
system of training for the Indian Forest officials, He trusted, 
therefore, that Her Majesty's Government would consider that 
he had made out a strong case, at any rate, for inquiry, and 
that the Ilouse would accede tv his motion. In conclusion, he 
begged to movo for a Select Committee to consider whether b 
the establishment of a Forest School or otherwise our ‘woudlands 
could be rendered. mora remunerative. (Hear, hear.) 

Dr. Lyons, in seconding the motion, reminded the House that, 
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he had for some years past called attention to this subject in 
connexion with Ireland. It was, undoubtedly, the case that of 
late years a very considerable diminution had taken place in the 
amount of wood planted, Ireland had formerly been able to 
earry on a large amount of iron smelting by means of her wood, 
and the smelting had come to an end when the supply of wood 
had ceased. Te had to thank the noble lord the Under-Secretary 
for Foreign Affaira and the noble Jord the Scoretary for the 
Colonies for the ready assistance which they had given him in 
investigating the important subject of forestry, In reports, 
which included tho greator portion of Europe, if was clearly laid 
down that those countries could no longer afford to export an 
unlimited amount of timber to this country. It was the same 
with regard to the United States and to Canada, where the tim- 
ber had been recklessly eut down, and where constant forest 
fires destroyed as much timber as would have supplied European 
demands for some years. The honorable member for London Uni~ 
versity had referred to our timber imports as amounting to 
£16,000,000. That return, he thought, must refer to timber 
alone, without other forest produce, such as tar, pitch, resin, 
and bark, The whole of the forest produce imported into this 
country really amounted to about 230,000,000. With regard 
to European countries, France was not in a position to supply 
all her own industrial wants, but was importing a large amount 
of timber every year. We must also look for a cessation of the 
timber supply from the Baltic in a very short time ; the coun- 
tries in that neighbourhood had lately been supplying small tim- 
ber, which showed that they were cutting down miniature trees, 
There could be no doubt that one of the main economic causes 
which had hindered the progress of Ireland had been the de- 
struction of her forests, @ forests had been destroyed, partl 
in order to prevent the natives from sheltering there from their 
oppressors and carte for smelting purposes. The amount of 
woodland in Ireland was decreasing ; there were now 45,000 
acres less than in 1841, The total amount of timber now stand- 
ing in Ireland was only 350,000 acres. How much this was 
below the amount of woodland Ireland onght to possess was 
acon from the fact that the best authorities had held that to keep 
a country in good order and insure the proper growth of orops 
from one-third to one-fourth ought to be protected by wood~ 
land. The amount of woodland possessed by Great Britain, 
though much larger in proportion than that of Ireland, was small 
compared with other countries. In Prussia there were 34,000,000 
acres, in France 22,000,000 acres, in Austria, 23,000,000 acres, 
and in Hungary 22,000,000 acres of woodland. To the excel 
lent management and cultivation of her forests he believed that 
the present prosperity of Hungary was in a great measure due, 
He boa no hesitation in saying that the amount of timber in 
tho British Empire was infinitely bolow what it ought to be for 
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the proper protection of the soil, the proper protection of flocks 
and herds, and for the general development of industry. At 
prosent a large amotunt of timber was imported into this 
country ; if through war one single year’s supply was stopped 
many industries would be ruined for years to come. How much 
might be done by the State for foresiry was, he thought, shown 
by the conduct ‘of our Indian Government. The Indian For- 
estry Department had saved the Indian forests from the destruc- 
tion and devastation to which thay were rapidly becoming a 
prey, and had made their administration financially and in every 
way a great success. 

‘Bir B Macewell eaid they had re-afforested many of the barren 
hillsides of Scotland, He might instance the country of In- 
yorness, which now contained 900,000 acres—he thought the 
largest, Yorkshire coming next. What wore they to expect 
from the appointment of a Select Committee? “The Prime 
Minister said little could be expected from a Committee at this 
period of the session. (Mr. Gladstone dissented.) Then he 
must have misunderstood him. An immense amount of in- 
formation would be collected and placed at the disposal of the 

ublic. It might be asked what was tho difference between 
‘orestry and horticultare that it should be encouraged by the 
State,” There was this great difference—that forestry called for 
an amount of foresight, patience, and self-denial which was not 
required in any other agricultural pursuit. No one could fail to 
be distressed in going about the country to see thousands of 
acres of neglected woodland. They all knew that the present 
Prime Minister took a great deal of pleasuro in connexion with 
arboriculture, and he trusted he would devote his energies to 
constructivo as woll as destructive operations. (Laughtor.) 

Mr. Gladstone.—I will answer the appeal of the honorable 
member, but Iam sorry to say that I must accompany what I have 
got to say with a criticism. He says he hopes I will consent to 
add constructive to destructive arts in arboriculture. I should 
have hoped that the honorable gentleman would have been dis- 
posed to contend, as I am disposed to contend, that those who cut 
down trees are tho only true conservators of our woods. (Cheers 
and laughter.) He says most truly that there is a multitude of 
ill-managed woods in this country, because of the superstition 
of their owners, which prevents them from properly thinning 
and clearing their woods. I confess that the prin io is capable 
of very wide application, going far beyond the Timits of the 
present debate, but I may contend that nothing does more to 
inereage the ground of complaint with respect to the condition 
of our woods and plantations than that superstition which loads 
owners to think that it is a kind of sacrilege to cut down trees, 
instead of regarding it as the only way of keeping them pro- 

erly, I agree that it is quite worth whild to appoint this 

Committee, but I must make certain resorvations, [ do not 
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wish to be bound tbat the Government will establish a forestry 
school, I will give the reason why there should not be any fore- 
‘one conclusion on that subject. “My honorable friend who made 

‘is motion has spoken of the forestry schools which have been 
instituted abroad. That was quite true, tut there are two 
observations to bo made upon it. First, they have to depend on 
direct aid; and, secondly, the seale of operation is infinitely 
larger. I cannot agreo with the honorable gentloman who snid of 
the country of Inverness that there were 900,000 acres. I am 
convinced that there must be a complete error there. There can 
bo nothing approaching to that in the county of Inverness—in 
fact, I think the whole amount in Scotland does not reach 
900,000 acres. 

Sir Hf, Maxwell said he might have been wrong about the 
figures, but Inverness was larger than any other county in the 
United Kingdom. 

Mr. Gladstone—I do not much contest that, but there are 
one or two other counties also very large. 

Sir H, Meawell thought the amount for Inverness was 400,000. 

Mr. Gladstone —I am afraid I cannot afford that. I think my 
honorable friend who introduced the motion said the total for 
England was 2,800,000 acres, 

Sw J, Lubbock.—Including Scotland. 

Mr, Gladstone. — think there is room for improvement in 
the management of our woods. Everything is done almost at 
haphazard. There is no fixed tradition, no authority to assist 
them. It is remarkable that land agents, who, as a rule, are 
gentlemen of great intelligence, are very rarely found with any 
practical knowledge on this subject. We find them admirably 
qualified for every other department, but not in the least degree 
able to lend assistance on this subject. I have said that I wish 
to be quite free on the question of establishing schools, and I 
will mention one reason for this. Allusion has becn made to 
the study of forestry in India, and eulogiums have been passed 
on the leading servants of the Indian Government connected 
with that interesting subject. The Indian Government have 
had most special reasons for giving attention to it, First of all, 
it was found impossible to make forestry profitable.” I certainly 
do hope that this subject is in course of being dealt with satis- 
factorily in India. ‘e must, however, recollect that there are 
important facts connected with the climate and with*the due 
supply of moisture in the atmosphere in India ‘which are fot | 
prosent in this country. The Indian Government has @ school 
of forestry in India and also in England, and it should be known * 
that tho ‘lutter is not confined to the instruction of persons in 
India or contemplating residence in India, Any person who - 
chooses to find the necessary fees for admission to the Eng- - 
lish school can receive instruction there. A great deal of diff. - 
culty in the way of studying forestry in this country arises 
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from the limited scale of operations which can be conducted 
here in consequence of our woods being broken up into such 
small areas. The number of properties on which there is a 
sufficient amount of wood to admit of large operations or of 
systematic training is not great. I myself have had a great 
feat to do in connexion with the forestry of one district, and 
that is certainly not a large one ; and woods of 6,000 or 7,000 
acros in extent aro extremely rare in England. One great 
difficulty in the way of a Proper culture of woods in this country 
arises from the fact of their being kept, not for the purposes of 
rofit, but of landspape beauty, or pleasure and sport. (Hear, 
Rear.) The interest which I take in this subject has caused me 
to pay particular attention to the way in which our woods are 
managed, and have led me to believe that we should gain a great 
deal if we were to have more common traditions upon the sub. 
ject. (Hear, hear.) There are some parts of the midland 
counties where the art of wood cutting is practically unknown, 
and thers are also many, other parts of the country where 
scarcely any one knows how to cut down a tree. (Cheers and 
laughter.) That is the result of a general want of attention to 
the subject. I think that great utility would result from the 
inquiries of this Commission. I do not think that the honorable 
member who has just sat down quite understood what I said 
yesterday with regard to the appointment of Select Committees 
. at this period of the session, What I did say was that it was 
unadvisable at this period of the session to appoint a Select 
Committee to conduct inquiries which could not produce satis- 
factory resulta ; but as regards the Select Committee now asked 
for, the honorable member who asked for it has shown in the first 
place that there are satisfactory reasons for its appointment at 
this time, and although its labours might he for a timo intor- 
rupted by the dissolution, yet a valuable partial inquiry might be 
made during this session and taken up and carried further in a 
future session. (Hear, hear.) Therefore, reserving to ourselves 
our freedom of opinion with regard to the recommendations which 
such a Committee may make, I may say that we give our 
hearty opproval to the Proposal of the honorable member, and 
“sincerely hope that great benefits may result to the country 
i the inguities which the Commutitee nay mako. (Hoar, 
ear). ne 
, Sir Ws Barttelot said that this important question had been 
’ “greatly neglected in this country. Few men knew how to thin 
* a plantation, and scarcely two would agree as to the proper time 
. ae the thinning should take place. It was on this account 
that our plantations in England had suffered so severely. Ha 
"agreed entirely with the right honorable gentleman opposite as 
to the area of land under woods in this country. He did not 
think that anything like the area was undor wood which had been 
stated by some honorable mombers, In the eastern division of 
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Sussex they had turned their attention towarda the cultivation of 
undergrowth and underwood with the result that-they found em- 
ployment for large numbers of people during the winter months. 
(Hess hear.) In pursuing this conrse, however, they could not 
shut their eyes to the fact that the value of this underwood and 
timber had greatly depreciated, and it would not be until there 
was a diminution of the supply from abroad that the value of tim- 
ber in this country would rise toa fair level, He was informed, 
however, that nearly all the timber near the watercourses of 
America, from Itely and Spain, had been cut, and there was but 
little chance of many large supplies reaching us in the future 
from those countries. He therefore hoped that we in this coun- 
iry should not neglect planting timber which would grow fairl 
well ‘on land that was not good for agricultural purposes. He 
believed that. this Committee would doa great deal of good, and 
he should be glad if one of the results of the inquiry was to 
teach young men the art of cultivating timber. As it was, there 
was considerable difficulty in getting men to manage woods 
proy ely (Hear, hear.) 

. Farquharson was glad to hear from the right honorable 
gentleman that at length forest culture was to bo placed in this 
country tpn a satisfactory hasis. In England a most haphazard 
modo of planting had heen parotid, for along time. A great del 
of waste land had been made use of for agricultural purposes, for 
which it was altogether unfitted, whereas it would have done 
admirably for planting treos. Where the planting of trees was 
properly carried out their culture ‘eas admirably, He trusted 
that in future years it would not be necessary to have recourse 
to foreign schools of forestry, but that an efficient school would 
be established in this country. 

Mr, Dawson thought the question inight sorvicoably be brought 
before the Committee on Irish Industries, as there was no part 
of the United Kingdom where improved methods of forest: 
would be of mere advantage than in Ireland. The honorable 
member for Dublin, who had made himself remarkble by devo- 
tion to this question, had dealt instructively with many branches 
of the subject, but thera was one to which he had not referred. 


In the Black Forest and in Switzerland tho young people were * 


profitably employed in making the thousands of toys which wera 
imported into this country. There was no reason why many 
thousands of our unemployed and starving population might 
not find the means of subsistence in this indu ,The Prime 
Minister had deprecated the interforence of the 0, but the 
State had in Holland reclaimed the land from the sea, and here 
at home was expending its resources in teaching many subjécts 
to the children of the pat, which, from a Wage cerning aint of 
view, were absolutely uspless. (Hear, hear.) It would be much 
wiser that children should yeceive good technical training in the 
trades by which they wore to make their living, (Hear, hear.) 
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Sir G, Campbell thought one had no need to go further than 
Kensington gardens to seo what a lamentable want existed of 
scientfic forestry in ‘this country. He agreed that the Indian 
Forestry Department had done good work, but he was inclined 
to think that it had been a little overpraised, as there was a 
great want of scientific method in the system which it pursued, 

Mr, Ackers said that subject was one in which the three king- 
doms were oqually interested. ‘There was no good school of 
forestry in the country, and the art of forestry might bo said to 
be absolutely unknown. Similar treatmont was apparently 
applied to all trees alike, and it did not appear to be known that 
what was good for one tree killed another. While agreeing 
with the Prime Minister that there should be no foregone con- 
clusion, he hoped the matter would not be entered upon with 
the idea that a school of forestry was not necessary, and that 
Government assistance should not be given to it. 

Sir J. Lubbock’s motion was then agreed to. 


Caryrse Ivsror-wurrm Wax.—A parliamentary paper which 
has recently been published (China, No. 2, 1885) contains a 
report of a journey throngh Central Sze-chu’an, which was madé 
by Mr. Hosie, Consular Agent at Chung-king, chiefly for the 
purpose of collecting information on the subject of insect-white 
‘wax, specimens of the insect wax-trees, and forms of the wax 
product, at the request of Sir Joseph Hooker. The report de- 
scribes the country traversed, its trade and trading capabilities, 
and such information as was attainable on any commercial pro- 
duct of the district ; but the portion relating to insect-white 
wax is tho most interesting part of the paper, 

“Insect tree” ia the name given hy the Chineso in the ex- 
treme west of Sze-chu’an to what is probably the Ligustrum 
lucidum of botanists. The point will doubtless be decided at 
Kew by the specimens which Mr. Hosio has sent home, It is 
also called tho winter-green or evergreen tree; while in the 
east of the province it is known as the “crackling flea tree,” 
owing, it is said, to the sputtering of the wood when burned. 
It is an evergroen, with leaves which spring in pairs from the 
branches. They are thick, dark green, glossy, ovate, and point- 
ed. In the end of May or beginning of June tho treo bears 
clusters of small white flowers, whieh give place to small seeds 
of a dark blue colour, In the month or May, 1883, Mr, Hosie 

* found uttaghed to the bark of the boughs and twigs numerous 
brown pen-shapod excrescences or galls, in varions stages of 
development, In the earlier stages they louked like minute 
univalves clingi gto tho bark, ‘The larger galls were readily 
detachable, ailen on opened, Tresonted either a whitey-brown 
pulpy mass, or a crowd of minute animals, whose movements 
wore, only just perceptible to the ‘naked eyo, Last year an 
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. opportunity of examining these galls and their contents with 
some minuteness in the chief wax-producing locality in the pro- 
vince presented itself. They are very brittle, and there waa 
found, on opening them, a swarm of brown greatures, like 
minute lice, each with six logs and a pair of club antenna, crawl- 
ing about. The great majority of the galls also contained either 
a small white bag or cocoon, containing a chrysalis, whose move- 
ments were visible through the thin covering, or a small black 
beetle. This beetle also has six legs, and is provided with a 
long proboscis, armed with a pair of pincers, It is called by 

“the Chinese the baffalo,” probably from its ungainly appear- 
ance. After a few days it turned out that each cor salig Nev 
loped into a black beetle, or “buffalo.” If left undisturbed in 
the broken gall, the beetle will, heedless of the wax insects, which 
begin to crawl outside and inside tho gall, continue to burrow 
with his proboscis and pincers in the inner lining of the gall, 
which is apparently his food. The Chinese beliove that he eats 
his minute companions in the gall, or at any rate injures them 
with the pressure of his heavy body, and galls in which beetles 
are numerous sell cheaper than others. But careful investiga- 
tion showed that the beetlo does not eat the other insects, and 
that his purpose within the gall is a more useful one. When a 
gall is plucked from tho insect tree an orifice is diaclosed where 
it was attached to the bark. By this the wax insects escape. 
But if the gall remained attached to the tree no mode of escape 
would appear to be provided for them. The beetle provides 
this mode ‘With his pincors ho gradually bores a hole in the 
covering of the gall, which is of sufficient size to allow him to 
escape fom his imprisonment, and which allows egress at the 
same time to the wax insects, When the beetles were removed 
from the galls some of them made efforts to fly ; but at that 
time their elytra were not sufficiently developed, and they had 
to content ‘themselves with crawling, a movement which, owin, 
to the long proboscis, they performed very clumsily. Throw, 
the orifice thas created by the beetle the insects esenpe to the 
branches of the tree, if the gall be not plucked soon enough, 
‘When plucked the galls are carried in headlong flight: by bearers 
who travel through the night for coolness to the market towns, 
and every endeavour is made to preserve a coo! temperature in 
order that the heat may not force the insects to eseapo from the 
galls during the journey: 

The wax-tree is usual 4 a stump, varying from threo or four * 
to a dozen feet in height, with numerous sprouts or branches 
rising from the gnarled top of the stem. The leaves spring in 
pairs from the branches. They are light green, ovate, pointed, 
serrated, and deciduous. The branches aro rarely found more 
than 6 fect in length, as those on which the wax is produced 
are cut from the stems with it. The sprouts of one and two 
years’ growth are too pliant, and it is only in the third year, 
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whon they are again sufficiently atrong to resist the wind, that 
wax insects are placed on them. In June some of the trees bear 
bunches apparently of seeds in small pods, and specimens of 
these have heen sent to Kow. 

The wax insects aro transferred to these trees about the be- 
ginning of May. They are mado into small packets of twenty 
or thirty galls, which are inclosed in a leaf of tho wood-oil tree, 
the edges of which are fastened together with rice-straw. Those 
small packets are then suspended close to the branches under 
which they hang. A fow rough holes are made in the leaf by 
moans of a large needlo, so that the insects may find their wa, 
through them to the branches. On emerging from the galls 
the insects creep rapidly up the branches to the leaves, “share 
they remain for thirtoon days, until their mouths and limbs are 
strong. During this period thoy aro snid to moult, eastings off 
“aq bairy garment,” which has grown in this short time. They 
then descend to tho tender branchos, on the under sides of 
whieh they fix themselves to the bark by their mouths. Gra- 
dually the upper surfaces of the branches are also dotted with 
the insects. ey are said not to move from the spots to which 
they attach themsolyes. The Chinese idea is that they live on 
dew, and that the wax perspires from the bodies of the insecta, 
Tho specimens of the branches encrusted with wax show that the 
insoets construct a series of galleries stretching from the bark 
to the outer surface of the wax, At an early stuge of wax pre- 
duction an insect, called by the Chinese the “wax-dog,” is 
developed. Mr. Hosie was unable to obtain a specimen of this 
insect, but it was described to him as a cater pillar, in size and 
appearance liken brown bean. His theory (which, he confesses, 
ix unsuppurled by outside ovidence) is thal the female of the 
buffalo” beotle, already mentioned, deposits eggs on the 
honghs of the insect tree or the wax-treo, as the case may be, 
and that the “wax-dog” is the offspring of tho buffalo, There 

may possibly he a connection between this caterpillar and tho 
all containing the wax insects, It is said that during the 
night and early morning the insects relax their hold of the bark, 
and that during tho heat of the day thoy again take firm hold 
of it. The owners of troos are in the habit, during tho first 
month, of belabouring the trees with thick clubs to shake off the 
“wax-dog,” which, they assort, destroys the wax insects, After 
this period the branches are coated with wax, and the “wax- 
. dog” is consequently unable to reach his prey. The first ap. 
pearance of wax in the boughs and twigs has been likened to a 
coating of sulphate of quinine. This gradually becomes thicker, 
until, after a period uf from ninety to'a hundred days, the wax 
in good years has attained a thickness of about a quarter of an 
inch. When tho wax is ready, the branches are lopped off, and 
as much of the wax as possible is removed by hand. This is 
placed in an iron pot with water, and the wax, rising to the 
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surfaca at melting-point, is skimmed off and placed in round 


moulds, whence it emerges as the white wax of commerce. The 
wax which cannot be removed by hand is placed with the twigs 
in a pot with water, and tho same process is gone through. This 
latter is less white and of an inferior quality.’ Buat.tho Chinese, 
with their usual carefulness that nothing be lost or wasted, take 
the insects, which have meantime sunk to the bottom of the 
pot, and, placing them ina bag, squeoze them until they have 
given ‘up tho last drop of the wax. They finish their short, 
industrious existence by being thrown to the pigs. Tho market 
price of the wax is about 1s, 6d. per pound. Te is used chiefly 
in the manufacture of candles, It melts at 160° F., while tallow 
melts at about 95°. Tn Sze-chu’an it is mixed with tallow to 

‘ive the latter greater consistency, and caadles, when mado, are 

ipped in melted white wax to give them a harder sheathing 
and. to prevent the tallow from running over when they are 
lighted —Nature. 


Cunszsz Ivseor Wax.—The beetle alluded to in connection with 
this subject in tho last number of Nature, (Vol. xxxi, page 
615) is a probably undescribed species of Brachytarsus, a gonus 
of tho family Anthribite, allied to the Cureulionide, ‘Throngh 
the courtesy of the authorities at Kew I have had specimens be- 
fore me. The idea that it acts as a sort of midwife to assist at 
the birth of infant Coecide is quite erroneous. The genus 
Brachytarsus is a true parasite on Coceus, and its habits, in this 
connection, in Europe, have long been known. 1t is of course 
interesting to find “unity of habit” prevailing in the case of 
Coccua Péla, even to its parasite ; but with regard ta the latter 
there is nothing new ; some points in the goneral economy of 
the wax insoct, in the notes published, are of far greater import- 
anee. R, Mobacrnax—Nature. 


Norzs on Tue Fiona of THE Murenas Vartey.—The fol- 
lowing notes by our botanist, Dr. Aitchison, on the country 
between Khusan and this may be of interest to some of your 
readers. ae 

At Khusan the village was surroynded with enclosures of 
Jow mud walls, and along tho sides of these walls, which were 
some 4 foet or moro in height, were planted a row of mulberry 
troes. ‘Thete were treated as pollards, and from the annual 
shoots that epring from the main stem are collocted the leaves 
for feeding silkworms." These numerous mulborry trees point to 
tho fact ‘hat silk culturé is one of the industries of the place. 
Tho open spaces within the walled onclosures are chiefly devoted 
to the cultivation of lucerne, cotton, melons, and the castor oil 
plant, the lust for its seeds, from Which an oil is oxtracted for 

. . 
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burning and not employed ag a medicine, although the sced 
itself is used medicinally. 
Some ‘niall orchards of apricots and apples were noticed, with 

a few trovs of dloéagnus, cultivated for ita scented flowers as 
well ad fruit, and s zizphus, this yiclding the well know “undb.” 
Over graves and holy places a specimen of ash was common 3 
‘ono treo measured nearly 11 fect in circumference, but it branch- 
ed soon and was only come 20 fost in height. A fow shrnbs af 
a garden-rose were scon, tho first since leaving Quetta. White 
beetroot, turnips, and onions are the common vogotables to be 
get at this time of the year, all good in their way. Among rub- 

ish heaps in the vicinity of the village, stramonium, known to 
be poisonous, occurred. Bees are unknown here, honey bein 
imported from Porsia, Much land was under cultivation anc 
all assisted by irrigation. ‘The banks of the river were covered 
with a good forest of the Euphratic poplar, the trees large, from 
6 feat to 9 feet in circumference, mad yielding fair-sized timber ; 
on the margin of the stream tamarisk and a tall grass formed, 
with young poplars, a dense undergrowth in which numerous 
wild pigs of great size resort. The surrounding hills were de- 
void oven of scrub, and looked bare and bleak, ut upon closer 
inspection were found to be covered with the remains of grasses 
aad plants, of which the stems had died down during the winter, 
and in many places the slopes wore characterized remarkably 
by the still standing stems of tho assafcetida and of another 
similar umbelliferous plant that yields an aromatic gum resin. 
These stems appeared ns so many bamboo staves stuck irregular- 
ly into the ground, their branches having been long ago blown 
‘off, and many were spread prostrate by the prevailing winds. 

Tho country between Khusan and the ascent to the Chashma 

Saha Paes was extremely analogous to that we had parsed avar 
before reaching Khusan, with the exception that we came across 
a very curious bec-like, hairy fly, that irritated the horses exces- 
sively by entering their nostrils. Some specimens of which were 
collected with great difficulty. In the ascent on to the path a 
species of thorny pmygdalus formed a dense, woody shrub of 
from 4 feet to 6 féet. Here the country was one grent sheot of 
grass and remained so for several marches. On the pass itself, 
at an altitude of gorha feet, a rhuburb, a tall polygonum, end a 
species of eromufus covered the northern slopes, and as the des- 
cent was being made come good-sized trees of juniper were seen 
in the deep ravines where water was present, and in its vicinity 
‘a hawthorn, a cotoncasta, a wild eleagnus, a tree willow, with an 
extensively sorambling bramble, formod a dese impassable thick- 
ct. Front the base of these hills to Bala Murghab the country 
seemed to consist of a sea of rounded sand-like hills that were 
crowded with what appeared to bo solely the remains of a great 

rnirje of grass, without showing the signs of any form of scrub ; 

ut dtiring tho summer thére can be no deubt that many plants 
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way 

exist which at present cannot be seen owing to their stems: hav- 
ing withered down carly, At Karobagh, and for several marcy 
es further on, the camp followers dug out groat living roots’ 
of several plants, but chiefly of a species of liquorice for eating, 
employing it as tooth brushes and as fuel; they burnt fairly 
woll although green and fresh, Though an occasionul treo ort 
fow clumps were seen of pistachio, the nut of which is so largol: 
exported to India, only first did tho route of the camp lie 
through a continuous forest of this treo ia marching hetwoon 
Kodja Kalandar and Karez Darra; it occurs to a greater or 
Jess ‘extent through tho hills to tho immediate vicinity of the 
Murghab river. Tho tree at this time of the year is extremely 
charactoristic. Owing to its at present being devoid of leaves 
the branches give a local gray stone-like colouring to the other- 
wise bare hills, and ata distance, where the forest is dense, the 
hills look as if seen through smoke. These natural forests of 
tho pistachio give thename of Pistalik to these parts, as the 
eleagnus does to the Jigdalik Pass, where it was onco very 
numerous. The exportation of the nuts for food, as well as of 
the galls from the leaves of the treo for the purposes of dyeing, 

ields a revenue to the country, which is collected before the 

arvest is allowed to be removed by the nomad tribes. In the 
higher hills towards Herat and eastwards for 6,000 feet and 
upwards the juniper forms a thin forest, chiefly on the northern 
slopes, and there is said to be no other pine on these ranges. 

‘i a deep valley, at about 5,000 feet, some few miles to the 
south of Karoz Darra, a maple, willow, wild-pear, hawthorn, eleag- 
nus, and a stout woody berberis were found. Tn tha vicinity of 
a village close to this some very large cultivated pear trees were 
seen, with a jungle of zizphus, as if of natural formation ; but 
here the tree may have spread from cultivation. 

At present the whole land from Khusan to the valley of the 
Murghab is one great pastoral country, covered with Rocks of 
almost unlimited number, their number being limited only by 
the absence or difficulty of gotting water. Where sheep do not 
eover the ground, deor in thousands, wild donkeys, and oorial 
are said to be innumerable. The soil is excessively rich and the 
hills are all covered with—indeed, consist of—a very rich 
alluvial doposit, so much so that it is said by the inhabitants to 
yield a hundredfold. 

The ruins of vory extensive canals for irrigation are still to be 
traced on every hillside, with scarcely an exception, showing 
how largely tho country had been onée irrigated, and how sina 

* those days in many instances tho hills had actually worn down 
to their present condition, There can be no doubt but that with 
peaco and labour this country would rapidly. prove a most fertile 

- one, and would become rapidly populated. Even within the lest 
two or three years, sinco the Turcomans have beon prevented from 
making their usual raids, villages havo sprung up and cultiva- 
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tion bas been retiewed in what has beon for a time (in ono sense) 
a, desett.— Pioneer, 


Ceana Ruppen (Manihot Glaziovii) ri tam Kunst Puanration, 


Kamrvp, Assam.—A small quantity of Ceara Rubber seed was 
recoived in Juno 1879, and sown on the 25th of that month on 
aseed bed situated on the spur of a hill facing the east. Tho 
soil of this spur is very deep, being composed of a brown or red- 
dish loam mixed with # portion of clay. The consistency of the 
soil is neither very stiff nor very loose, but moderate. In ap- 
pearance it is somewhat like the laterite soil of Eng forest in 

urmah, or of the ferrnginous soil of the Sivalik hills, The hill 
from which the above spur projects is situated on the right bank 
of the Kulsi river, which, issuing from the Khasia hills, joing 
the Brahmaputra at an equal distance between Gauhati and Go- 
alpara. ‘Teak plantations of some 8 or 9 years’ standing cover 
the hill alluded to above, On the extreme end of this spur, which 
terminates rather abruptly in the Kulsi river, is erected a beau- 
tiful bungalow for the accommodation ‘of the Forest officer. 
This bungalow faces the south, and commands an extensive 
view, covering some miles, of the Kulsi valley. The site 
selected for the nursery of the Ceara Rubber is protected on the 
two sides, north and west, by the range of hills which run almost 
parallel to the Kulsi river. Thus the violent north-westerly 
winds, which blow with much force for many months of the 
year, have less effect ori the nursery bed than would have been 
the case had it been situated on some other open place, The 
climate of this place may be said to bo semi-tropical.. The rain 
commences from the’ middle or end of April, and lasts till the 
beginning of November, The averngo rain fall js 78 inches, and 
the average temperature is about 70° Fabr. 

Tho seed was sent for an experiment to ascertain whether - 
this plant, whose native home is at Ceara in Brazil, would grow 
ag well in Assam, the climate of which place is said to resemble 
that of the Ceara district. As stated elsewhere, the socd was 
sown on the 25th of June, but nothing came out till the end of 
September, when only iwo or three seeds germinated. Tho 
seed is very hard, harder than a plumstone. It is about tho 
size of a small bean. Its vitality is wonderful. The seed sown 
in June 1879 was taken out from tho nursery bed in March 
1881 without being injured or decayed ; and one of them left 
in tho bed germinated in July 1882, after being for over threo 

ears in tho ground. Some of the seeds thus taken were filed 
in order to hasten their germination, if possible, whilo the rest 
were sonked in a weak solution of sulphuric acid and water for 
aday. They were sown again after undergoing the above pro- 
cesses separately in two heds. Of those which were filed onl: 
two germinated within a fortnight, Init nono of those steeped 
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in sulphuric acid and water, This simple fact decided Mr. 
Mein, the divisional Forost officer, to adopt the method of filing 
the Ceara Rubber seed before sowing it, and it has acted admir- 
ably well in respect of casy germination. Before experience was 
gained on the subject, the seeds were filed sometimes on tho top, 
at right angles to its longitudinal axis, thus increasing the aper- 
ture of the hilum or micronhyle, and sometimes on tho two sides 
of tho hilum scouring the hard testa so that it may casily burst at 
the time of germination. The second systom was very success- 
ful while the first system failed altogether. Thus by ihe second 
system all the seeds germinated within from 14 to 44 days. 

The young seedling with the two cotyledonary leaves looks 
like thé castor-oil plant, but soon after, when more leaves come 
out, its appearance changes, and the plant is sometimes mistaken 
for a Papua seedling, for its juice resembles that of the Papua 
plant. When the seedlings are 9 inches or 1 foot in height they 
aro transplanted in suitable localities, and are woll fenced, lest 
the deer should take a fancy to them. As regards locality, per- 
fect drainage of the soil and subsoil is essentially necessary for 
the cultivation of this plant. It also prefers open high ground 
and hill-sides to shady or low-lyin groan: ‘Tho growth 
of this plant is wonderfully rapid Tne two seedlings which 
came up in September 1879 were found, when measured on the 
16th June, 1880, to be 6 feet and 3 feet in height respective- 
ly, and in May of the following year 21 feet 9 inches and 14 
i, so that one of them has grown over 1 foot per month. 
Another plant on measurement after six months from date of 
germination was found to be 19 feet in height. It is a very 
soft-wooded tree, and requires strong wooden posts for support. 
The tree will probably coppice wall Ono small plant was 
broken to the ground by a violent storm, and the stool, after a 
few days, had been noticed to throw out fine and vigorous 
shoots. 1s can bo easily propagated by onttings, since some of 
the branches were cut and planted out with a view to propagate 
it, and they were seen to sprout. In the Kulsi plantation, there 
are now probably 150 plants from 4 to 40 fect in height. Their 

irths vary from 2 to 20 feet. Here the trees begin to lose 
their leaves in January, aud remain Ieafloss for more thus x 
month, At that time they very much resemble in appearance a 
birch tree, and the surface of tho bark comes off in the samo 
way in their peelings. Tho seed-hearing trees aro tho last to put 
forth leaves, and this they do when all the seeds have fallen to 
the ground. The two biggest trees seeded profusely during 
the past two years. They commence to flower in the beginning 
of December, and the.seed ripens by the beginning of March. 
Tho bunches of ripe fruit remain on the tree while it is leafless, 
‘The pod when ripe bursts, and goes to picces, so that tho seeds 
are scattered on the ground at some distance from the parent 
tree.—JocEswar SEN.—Indian Agriculturist. 
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Tun wuidut oF“An Axg.—lI well remember my first axe, and 
my early oxperienve with it. It weighed 44 Ibs., being the heay- 
iest one I could find at the time. I was fresh from school— 
fresh from a class in natural philosophy, one of my favourite 
studies. 

I knew all about’ inertia, and had learned something of the 
force of any and the laws of falling bodies ; had rightly 
guessed ihub chopping woud aight bo hard work, and delete 
mined that my knowledge of physica should help mo out. 

I would have a heavy axe, a long handle—would move slow- 
ly, and take strokes that would count when thoy fell. My axe- 
handle was 34 inches in length, the longest one in the store. I 
had hired a tough little French Canadian, weighing about 120 
Ibs., to help me at this work, When he came, he brought an 
axe—a mere toy, I call it. I think it weighed 2$ lbs., with a 
handle only 26 inches long. I told him I had a fair-size job for 
him, and thought it would pay him to buy a full-grown axe. 
He smiled, and said he guessed his would do. I tried to explain 
to him the beauties of a heavy axe, and the wonderful advantage 
of a long handle. But it was all in vain; [ was only wasting 
time ; he could not understand it. 

“ Poor fellow,” I thought, “he knows nothing of the beauti- 
ful science of physics. Te is too bad that he should thus waste 
his strength through ignorance, and be unwilling to listen to 
the voice of wisdom. ” 

We went to the wood-lot and began work, I had decided 
that we would work separately during the first day or two, in 
order that [ might show him what I could do. 

As I began to swing my axe, I felt proud of its ponderous 
blows that rang through the woods, and rather pitied the poor 
fellow who was drumming away with his little axe, taking about 
two blows to my one. 

Presently I had to stop to rest, and then again, and still again. 
Bat Joe my man, kept pecking away quietly, steadily, and 
easily, . 

Tivery few minutes I would stop to take breath; but Joe 
scemed perfectly able to do all necessary breathing without stop- 
ping his work for the purpose. 

When night came, wo piled up our wood and measured it, 
Joo’s pile measured 1} cords ; mine only § of a cord. 

During the early part of the day, I had planned giving Joe 
another lesson in the evening, to sea if I could not make him 
understand the elementary principles of wood-cutting, and the 
philosophical requirements of an axe. 

But whon night came I docided that perhaps it would be as 
well to let him go on in ignorance, and thereafter remained 
silent on the subject. 

The next day I felt Iame, and stayed at home, Joe put up 
his cord and a half as usual. 
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‘When I went to the woods again, Joe and I worked together. 
Not many days passed before I found an excuse for bu ing a 
lighter axe and a shorter handle. And every axe and handle 
that I have bought since then, has been lighter and shorter than 
its predecessor. 

henever I use an axe now, I select one very much like Joe’s, 
both in weight and length of handle. I can use this without 
gotting ut all out of breath, and can hit twice in the same place, 
he result is, I can do moro und better work, and savo a vast 
amount of strength. . 
. I write this as a word of caution to the inexperienced wood- 
chopper, when about to purchase an axe.—H. L, C., in Albany 
Cultivator. 


Improven Mestnop or Prisenvine Woop.—The improved 
French method of preserving wood by the application of lime is 
found to work well. ‘The plan is to pile the planks in a tank, 
and to pué over all a layer of quicklime, which is gradually 
slaked with water, Timber for mines requires about a weok to 
be thoroughly impregnated, and other wood more or less time 
according to its thickness. The material acquires remarkable 
consistenes and hardness, it is stated, on boing subjected to this 
simple process, and the assertion is made that it will never rot. 
Beech-wood prepared in this way for hammers, and other tools 
for ironwork, is found to acquire the hardness of oak, without 
parting with any of its well-known elasticity or toughness, and 
it also lasts longer. 


Sasrov.—There has been a very active demand for Sabicu* 
during the past week to fill large Government contracts for the 
manufacture of saddle trees for the use of our troops in India. 
The Government authorities specified the use of an Indian tim- 
ber called “ Padouk,” a wood of a reddish colour, and which is 
not attacked by the white ant, but from the absence of this wood 
in the English market Sabicu has been substituted. — Timber 
Prades Journal. 


4 


* Sabicu is Uhe wood of Lysitoma Sabicu, a leguminous species resombling 
aoacia from Cuba, whence it ia largely exported, : 

The wood is dark colonred, very heavy, hard, and durable, and owing to its 
hardness was used for the staioases of the Great Exhibition of 1861, when 
in spite of tho immense number of people who uscd them, the stairs were 
found to be sarcely worn at all, [ED.] 
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Mn. BRANDIS’ WORK IN BENGAL. 


Mrz. Buawpis’ first connection with the Bengal Forests oceurrod 


in 1869, with reference to some draft rules for the administra- 
tion of Government forests in the Lower Provinces, which were 
drawn up by the Government of Bengal, and sent up for sanc- 
tion to the Government of India. 

The Government of India returned the rules with a memo- 
randum by Mr. Brandis, pointing out their unsatisfactory char- 
acter, and suggested that the quostion of new forest rules for 
Bengal should bo deferred till the new Forest Bill had boon 
passed by the Legislative Council. 

Mr. Brandis objected to the distinction in the rules between 
reserved and open forests as not admissible under the Act, 
and also to there being no provision authorizing Forest officers 
to arrest persons infinging the rules, and because all power of 
confiscation was omitted, 

This latter omission was duc to a defect in the old Forest Act 
VII. of 1865, under which fines could only be imposed, where 
confiscation of implements was not provided for, and thus, as 
tho Government of Bengal pointed out, the offender might 
escapo with the trifling penalty of confiscation of an axe or a 
saw. 

We havo noxt a report by Mr. Brandis on the managoment 
of foresta in the Jalpaiguri and Darjeeling Districts of Bengal. 
which he visited in January, February, May, November an 
December 1879. < 

The report commences with an account of fire protection in 
the Jalpaiguri sil forests, of which the Buxa and Apalehand 
reserves are the most important. The complete fire protection of 
those two forests is advocated by means of a series of fire lines, 
and two broad interior lines, 200 yards wide, burned through 
the midst of the forest. To those acquainted with the height 
of the grass in the Bengal sil forests, and the fierceness of the 
jungle fires, this great width advocated for fire lines will not 
appear at all excessive. Preliminary fire conservancy was advo- 

ay 
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cated for the other forest blocks, the grass in the open savan- 
nahs being burned early in the season, when that, inside the 
forests is too damp to burn. 

Mr. Brandis criticised the system of roads laid’ ont at right 
angles to the drainage of the country, and advocated other roads 
between the watercourses and following the natural configura- 
tion of the ground, being in straight lengths wherever the nature 
of the ground would admit it. ‘The forests being made acces- 
sible to carts by means of these roads, he hoped that a trade 
in dead timber would soon arise, as had already happened in 
the Oudh forosts, the purchasers removing standing dead tim- 
ber at fixed rates. 

The attempts to grow teak in the Duars had been abandoned, 
the climate being considered unsuitable, though it seems to us 
on somewhat insufficient grounds. Some progress had been 
made in él plantationa, and Mr. Brandis advocated the use 
of strong transplants which had been bedded out in the nur- 
series several times, and were at least 2 feet high at the time of 
planting. ‘The growth of grass tends to choke or draw up the 
plants into tall thin sticks, but if completely cleared they are 
apt to suffer from drought, hence the necessity for using large 
strong transplants, 

Regarding tho timber operations in the Buxa reservo, it had 
been retorshed in Dr. Sehlich’s working plan that 5,520 trees 
should, be felled annually, but during the first four years only 
2,800 had been felled, on the average, the reason being that 
owing to tho abandonment of the proposed Rungpur-Dhubri 
Railway the demand for railway sleepers had greatly fallen 
off, 

In spite of this, a large quantity of felled timber had heen left 
growing in the forest, which was exposed to injury in case of fire 
occurring. Mr. Brandis, therefore, advocated more restricted 
fellings than those prescribed in the preliminary working plan, 
which as preliminary should be elastic. Ho ‘also deprecated 
felling of fine trees within 50 feet of the roads, and within 100 
feet of all open savannahs and of the boundary line, where a 
belt should bo left to diminish the danger from fire, and to in- 
crease the chance of natural generation in the gruss land oulside 
the belts. 

The sale depéts were at Alipur in the Duars, Kaunia, the 
terminus of a branch of the Northern Bengal Railway, on the 
Tate river, and at Dacca. 

‘At the latter place, sdl from the Duars could not_compete 
with the magnificent timber from Nepal, for which Rs. 4 per 
cubic foot was obtained, whilst only Re. 1-12 to Rs. 2 was 
offered for Duara timber. 

There was also considerable difficulty in selling sisi wood, 
of which there isa fairly large supply, and Mr. Brandis ndvo- 
cated its being brought out in planks 3 to 6 inches thick, 
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“gnd 10 fest Jong and as broad as possible, ho also advised 


that considerable quantities of the inferior timbers should be 
experimented on as railway sleepers. Considering the large 
quantities of hard woods which the Assam forests supply, it 
would, however, be useless for the railways to attempt to use 
the softer inferior woods of the Northern Bengal forest, in which 
sil is the only timber fit for sleepers which is produced in any 
quantity. 

The financial results of the working of the Jalpaiguri and 
Baxa Divisions for the preceding six years showed a deficit of 
nearly Rs, 40,000, but Mr, Brandis hoped that an equilibrium 
might be established by careful working for the future. if 

‘ood Rangers were available in Bongal, it might be thought that. 
the two divisions, which aro both in one civil district, might 
be safely united into one. 

Tho description of the standing crop in the Baxa Forest is 
very good— 


“Jn certain portions of the Baxa reserve efil is found almost pure, 
or at Jeast is the prevailing tree, In such localities, the forest is well 
stocked with a Ane crop of well shaped poles, or immature trees from 
90 to 110 feet high, and from 2 to 4 feet in girth, with occasionally 
an old tree among thom. 

«From what we know of tha growth of sél, it may be inferred 
that these areas will be fit for cutting in say from 50 to 80 years. 
The large extent and good condition of the areas stocked with this 
class of forest constitute one of the most favorable features in the 
yeserva; but there are other tracts of older forest, where sé] is mixed 
with other kinds, and where it is by no moans the prevailing tree. 
In the upper parts of the reserve (cholauni) Sehima Walicki, and 
Lageratremia parviflora, Dillenia pentagyna and Careya arborea aro 
common, but besides a few simal and chelauni trees to make dugoute, 
which are roquired by the parties removing dead logs, hardly any wood 
of other kind than sai is sold.” 


The next visit was to the Kurseong forests, whore protection 
from fire of 10,170 acres of sal forest, was being attempted, and 
detailed advice as to the measures to bo adopted was given, at an 
estimated annual cost of Rs. 421 per 1,000 acros, In this divi- 
sion, 858 trees had heen felled per annum since 1877-78, and 
the surplus for the last three years was nearly Ra, 60,000, 

The third chapter of tho report deals with the hill forests in 
British Sikkim, which form the Darjeeling Division. These 
forests are on threo spurs radiating from a central point at Joro 
bungalow, at tho foot of the Senclial mountain, and each spur 
forms a separate range, the total area uf the reserved forests 
being 20,963 acres. 

These forests are required for the fuel and timber supply of 
Darjecling, but only an areca of 9,384 is sufficiently accessible, 
and of this, we quote from the report :—~ 


& A large portion lies at an elevation greater than 7,500 foct, where 


952 MR. REANDI8’ WORK IN BENGAL, 


in thie district natural reproduction is exceedingly slow and uncer- 
tain, and where probably only very cautious solection fellings ean be 
made, at any tate, for many years to come, Another portion lies at 
an clovation of from 7,000 to 7,500 feet, whero reproduction, though 
better than at higher elevations, is not yet easy or certain, so that 
only @ portion which may be estimated at between one-third and 
one-half of the whole area, remains at an elevation lesa than 7,000 
feet, where, if the circumstances are otherwise favorable, reproduction 
may generally be counted upon. 
* As a rule, it may be aaid that in India tho greater the moistore, 
. the more vigorous ia tho forest growth. But there are certain no- 
table exceptions, and the higher hills of the Darjeeling District may 
be regarded as an instance in which excessive moisture canses the 
trees to grow slowly, and the natural reproduction to be uncertain. 

“ At lower elevations, whero the temperature is higher, the procesa 
of transpiration through the leaves is more active; but above 7,500 
fost it seems as if vegetation was almust staguating during part of 
summer, while the air is saturated with moisture, and there is no 
sunlight to stimulate the action of the leaves.” 

At the time of Mr, Brandis’ visit the steam tramway was be- 
® ing constructed, and by means of this and somo new forest 

roads it was hoped to render an area of 12,257 acres available 
for the supply of Darjeeling, the annual requirements of which 
were— : 


. - Mannda, 
Firewood, ane ae 160,000 
Charcoal, ~ 10,000 


‘or assuming that four maunds of firewood go to produce one 
maund of charcoal, the total amount of wood required is placed 
at 200,000 maunds. Tt was also estimated, that for the feed of 
the upper end of the tramway, 73,000 maunds would be ro- 
quired, but as the engines were then burning coal this item was 
omitted, 

Mr, Brandis estimated that 100 maunds of wood correspond- 
i ed to 175 solid cubic feet, so that the requirements of Darjeelin; 
are—350,000 cubic feet, plus 150,000 of building timber, equal 
to 500,000 cubic feet per annum. 
Tho yield per tree felled increased from— 
. 45 maunds in 1877-78 
cae! to lll do, 1878-79 
; and 285 do, 1879-80 : 
this is partly duo to the treos cut in former yoars being smaller, 
the practice at the time of Mr. Brandis’ visit being to reckon 
nothing as a tree with a less girth than 3 fect, and a bole leas 
than 20 feet, which was not the practice in 1877-78; but the 
chief cause of the increased outturn waa that stumps of trees 
afterwards previously felled and of dry wood lying in the for- 
ests were utilized on a large scale, and that a considerable 
ortion of the outtum was derived from this source, and not 
‘rom trees folled. 
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‘ Mr. Brandis advocated the strictest economy in ulilizin, 
stumps, roots and dry wood, and thus hoped that an outturn of 
00,000 cubic feot of solid wood might be obtained by felling 
2,500 trees annually, or at the rate oF 200 cubic feet per tree, 
He admitted that the trees actually felled would not yield more 
than 100 to 150 cubic feet on an average, but hoped to obtain 
the balance by utilizing dry wood, and proposed to break up 
largo siumps by means of powder or dynamite. 
calculation of the number of years during which the differ- 
ent blocks should be worked to give this yield of 2,500 trees 
per annum is sketched, and 74 years is the rotation eelected for 
the whole area of 12,257 aeres, the acreage worked over in any 
ticular year varying according to the conditions of the grow- 
ing stock, the nature of tho soil, gradient, prospects of repraduc- 
tion and other circumstances. 
Thus the following summary gives the number of trees to be 
felled in each range: — 


ABEA IN ACRES, TO BE FELLED. 

Name of Range. Years, Ber acre, 

Mpa Above | Below ? 
ae 7500. | 7,500. aed eres 


Gompsher, «.. «| 412 | 8,400) 25] 62,500] 18 
Tokdeh, .. | 697 | 4,886 | 88] 95,000] 22 
Rangbol, «| 1,476 | 1,986 | 11 | 27,500) 14 


Total, vs | 2,585 | 9,672 74 | 185,000! 


Regarding the selection of the trees to be felled we quote as 
follows :— 

“Tt is not intended to make complete clearances anywhere, Pro- 
tection belts against wind must be left, and a proportion of young 
vigorous trees ehould remain in bands and groups, preference being 
given to the more valuable kinds for timber, and to those, euch as 
maples, which are most likely to facilitate reproduction. 

« A vemarkable featare in these forests is the scanty natural repro- 
duction, partienlarly at highor clevations, seedlings of oak ara ex- 
tremely rare, those of laurels found here and there, but not common, 
seedlings of maples, of tho useless Evodia frazxinjfolia are most fre~ 
quent, Even where cattle are excluded, self-sown seedlings are 
acarce, except below 7,000 feet. Hence natural regencration will 
not suffice to re-stock the forest, and planting must be resorted to.” 


Seed is however not readily obtainable, and “ owing to the 
exiremo damp, incessant rain and dense fog from May till Sop- 
tember, and the extremely dry weather from February till April, 
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young woody plants develop with difficulty, and have to contend 
with a luxuriant growth of herbs, brambles and other shrubs.” 
Mr. Brandis advocates exclusion of cattle and fires, and sowing 
or planting in horizontal bands and lines, 20 to 30 fect apart, 
the plants being close together in tho lines, so as to render su- 
pervision and clearing more efficient. 

Mr. Brandis admits that by the system he proposed no ma- 
terial will be available except the forest above 7,500 feet, at 
the close of the 74 years, and that a yield of 40 cubic fect ‘per 
acre per annum is very small, but he hoped then that more 
distant forests might oventually be rendered available by im- 
proved communications, and that it might bo possible to lease 
a large adjoining private forest belonging to the Tehebu Lama, 
which was rapidly deteriorating through firing, grazing and 
charcoal making. 5 

The fourth chapter of the report deals with tho forests in 
the Tista and great Rangft river valleys, forming the Tista 
division, where most of the land had been given over to tea 
and cinchona and native cultivators, and where the reserved 
forest consisted of tracts helow 3,000 feet elevation, in which 
sil is predominant, and of higher tracts ahove the range of sal. 


Timber from these forests is required for export and for the — sat 


raqniraments of ten estates. 

‘Al grows to perfection in the Tista and great Rangit valleys, 
and an instance is given of a sdl tree measuring 161 feot in 
total height, 86 feet of bole, and girth of 10 feot 8 inches at 
4 feet from the ground. i 

The other valuable trees are—Tiin, of which Mr. Brandis 
says that there are probably three species mostly hetween 3,000 
and 6,000 feet elevation, and which is in great demand for tea 
boxes, gambhar (Gmelina arhorea), sissu and Ficus elaatica, 
but the trees had not recovered from excessive tapping in 1874. 
Other trees, such as simal and lampatia, the Assam kokan 
(Duabunga grandiflora) and Canarium nepalense were noted as 
probably useful for tea boxes. 

One of tho finest trees of these forests is mandania, Acro- 
carpus frainifoliue, which attains large dimensions. The di- 
mensions are given for two specimens as follows :— 


oO No.1. No, 2. 

: feet, fect. 
Total height, + Bre 181 157 
Height of bole, ».. me 110 100 


Girth, as a 10 10 
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Regarding the forest growth of the high level forests, which 
is also commén to thoso of the Darjeeling Division, we read that 
there are soveral species of magnolias—Michelia excelsa, com- 
mon on the main ridge between 6,500 to 8,000 feet being the 
best ; Schima Wallichtt up to 5,000 feet is very common ; Gobria 
(Echinocarpus aay, alarge useful tree. The maples com- 


pile Acer oblongum and Thomsonii between 2,000 and 5,000 


‘cet ; Campbellii and Hookeri forming the chief deciduous trees 


above 6,000 feet. Maple wood is largely used for tea boxes. 
Other tress are Bucklandea populnea, Terminalia tomentora 
and myriocarpa, Morus laevigata, giving a handsome yellow wood, 
and Engethardtia spicata. Of the luurols, Machilus odoratiseima 
and Phebe attenuata from 5,000 to 8,000 feet. Oaks and chest- 
nuts include Castanopsie indica and éribuloides, the former to 
5,000 and the latter to 6,000 feet, C. rufescens and Quereus 
lgmelosa and annulata* from 6,000 to 8,000 feet, and pachy- 
phyla 7,000 to 10,000 feet. The wood of C. rufeseens and 
Q. pachyphylla is devoid of large medullary rays, and is not 
Table to split and warp like that of other large oaks. A hirch, 
probably Betula cylindrostachya, is found up to 6,000 feet, some- 


times gregariously, and #runus Puddwm and the walnut are’ 


not uncommon. 

Mr. Brandis gives un interesting account of the jhumes 
of the Bhutirs, and of the terraced irrigated rice fields of the 
settlers from Nepal, and states that 6,000 feet is the limit of 
cultivation, and ‘hat forests ahove that elevation should be pre- 
served; to the west of the Tista river, for the supply of Dar- 
jeeling and of the tea estates, and to the east of the Tista, for 
pasturage, 

Grazing concessions were already allowed in the reserved 
forests east of the Tista, and in order that these privileges 
might not eventually become rights, Mr, Brandis proposed 
that small grazing fees of 8 annas per head per annum should 
be levied, and that the blocks open to pasture should be defined, 
and should be protected against fire, and closed to grazing for 
«umber of years if any fires shonld occur. We quote as 
follows :— 


* Although, as above explained, it will not be possible ta look upon 
these high level foroets, thus proposed to be thrown open to pastare, 
as a pertnanent source for the supply of wood and timber, yet some 
precautions should be taken to prevent their deterioration through 
fires, lopping, and the cutting of saplings. With the exception of 
the northern slopes and of certain moister places, all these forests had 
been burned in 1879, and the destruction and damage done was enor- 
nous. 

“Tt is to be expected that with the increase of population the horde 
of cattle sent to pasture in these hills will increase very considerably, 
The herdsmen will naturally desire to set fire to the forest for their 
own convenience, 
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“Tt should, therefore, I think, be provided that if any portion of 
these forests is burnt, the locality so burnt will at once be closed 
against cattle for a series of years, until the foreat has recovered, 

“The provision of the Indian Forest Act, section 78, which requires 
aid in extingnishing and preventing fires by all persons permitted to 
Pasture cattle in the forests, will have to be atrictly enforced in this 

istrict.” . 


Although the first class forests were extended chiefly for 


* timber, this need not exclude limited grazing, and the second 


FS 


class forests aro chiofly to be used for pasture, The chief diffi- 
culty with the Tista forests was financial, there having been 
a doficit of Rs. 80,000 in threo years, but Mr. Brandis hoped 
that by cara and econamy an equilibrinm between receipts and 
expenditure might be arrived at. 
@ quote a remark which is the foundation of the steady 

progress made in the surplus revenue of Indian forests :— 

«Under existing cirenmstances in India the extent of forest diri- 
sions and the strength of the staff of Forest officers to be assigned 
to cach must uot be regulated mechanically by the number of acres 
to be managed, but must, toa much larger extent, depend upon the 
natore of the ‘work, and the quantity of material reqnirad from the 
area, Forests which must be worked extensively obyjously require a 
stronger staff than those whore protection is the chief work to be 
accomplished,” 


* 


THE PRIVILEGES IN THE BAHRAICH GOVERN- 
MENT FORESTS.* 


No rights in the Bahraich Government forests—The whole 
of the State forests in Bahraich are reserves coming under 


Note,—The great violence of forest fires in the Sikkim forests may be gath- 
ered from a description by Mr. Gamble, which we give :— 

“Qn the 24th March, 1881, I was Drosent at the burning of a tract of savannah 
forest belonging to the Chumta ‘Tea Katate, ‘The tract to be burned was cleared 
‘onal sides for a distance of 60 to 100 feet. ‘The day was quite calm and rain bad 
fallen two days before, But the mass of jungle wax so dense that tho flames 
swooped down on the grasa on the opposite side of the cleared line, which wi 
fully 60 feet wide. ‘Tho heat was so great that it was hardly possible to stand 
at @ distance of 20 yards on the opposite side of the fire line, and the leaves on 
the branches with which we provided ourselves were withered by the heat, 
Several dames burst out 20 to 80 yards ahead of the fire, from thé acorching, 
radiating heat.”—[Ep.] 
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section 3 of the Forest Act. They are not burdened with 
rights, but with certain privileges only that have been conceded 
on the understanding that they might be hereaiter restricted ab 
will according to circumstances, and according to the behaviour 
of those enjoying them in their relation to the conservancy of 
the forests. 

Summary of privileges in the Bahraich forests —If we except 
the privilege of. pasture which is conceded to all alike, the 
populations living within three miles of the State forests are 

‘alone ontitled to privileges within them, and this conditionally 
on their exercise being confined to the collection of what is ne- 
cessary to them for household purposes, The privileges in the 
Bahraich forests can, therefore, he summarized as follows :— 


1, Tho privilege of pasture, conceded to the general public. ~ 


2, The privilege to timber, and to firewood, and to varions 

3 articles of minor produce, conceded to all cultivators 

: living within three miles of the forests, and which can 
be classed into the following :— 
(a), timber for house-building ; 


(2), x the construction of wells and bridges ; 
(e), y» __ the erection of platforms or “ machins ;” 
(d), “4, — the manufacture of implements and 


‘utensils ; 
(2), firewood; 
(f), thorns for fencing ; and 
ts’ gruss for thatching purposes, 

., The privilege of pasture—The privilege of pasture is, as has 
been alroady mentioned, an unlimited one in respect of the 
number of persons who are entitled to benefit by it, There is no 
more serious question attaching to the Bahraich forests than 
this one of pasture. Upon payment of a rata, that is, in all 
cases, far too nominal in amount—2 to 8 annas per head per 
annuim—to have uny effect in keeping the cattle within bounds, 
every body can send into these forests as many cattle as he 
thinks fit. We can fancy the joy of an English farmor to 
whom should be given the opportunity, on payment of the above 
rate of from five pence to a shilling per head per annum, to 
graze as many head of cattle as he felt inclined to within a 
neighbouring and conveniently situated property of 30,000 acres, 
or more. Obviously this person wonld, if wise, dispose of his 
very boots to procure one more yearling, And in effect this is 
what is done in Bahraich. Not only do all tho cultivators liv- 

- ing off the forests trust more for a living to their cattle than 
they do to their crops, but a population has sprung up all around, 
and often within, our forests, of “ Ahirs,” “ Goshis,” “ Banjaras” 
and other tribes of professional graziers, who either do not eul- 
tivate at all, or till a few patches only in the vicinity of their 
houses. People from afar again come and add to the dense 
packing of cows, buffaloes, sheep, and goats that, from year’s 

2a 
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“end to year’s ond, crowd through the Bahraich forests, trampling. 


down tho soil, wherever clayey by nature, to the consistence of 
a metalled rond, by which means the stock is in many placos 
drying up, and’ a condition of things being brought about that 
can only end in the ruin of tho forest as a source of useful tim- 
her, and that at no distant period of time. 

Condition of the ‘Baivaich ‘orests that are open to cattle graz- 
ing. Of the 825 square miles of the Bahraich forests, no less 
than 220 square miles must be classed as forest that nothing but 
the entire exclusion of cattle, followed in many instances by" 
costly works of improvement, can save from utter destruction as 
such, Indeed of dis extensive area at least 110 square miles is 
no longer forest except in name, It is past maintaining as 
forest, and is now, and can be hereafter, only useful in its capa- 
city of affording pasture to oattle, 

ut the remaining half of this 220 square miles of deterior- 
ated forest is still capable of great amendment 1mder a proper 
form of.treatment, For the most part, it comprises a collection 
of venerable and hollow old sil trees that stand in somewhat 
park-like isolation over bush and scrub, over stunted trees and 
crooked off-shoots, the produce of coppice and of pollard ; the 
only variation being that sometimes the old trees are wanting, 
sometimes the undergrowth. Reproduction by seed over most, 
of this immense arca is either absolutely a failure, or is confined 
to species of a low order, or, if of sil, it, in most instances, 
comes to nothing. In the generality of cases tho soil is of an 
adamantine hardness, being clayey by nature and much trodden 
down by cattle, Hero nothing short of expensive artificial 
works will now conduce to the restoration of the forest to somo~ 
thing of its original good condition. Tho oxclusion of eattlo 
alone will no longer avail; or rather wo should have to wait a 
score of years or more for any serious improvement to show 
itvelf that had been brought about by these unaided moans. 
However, this is no reason why wo should not keep the cattle 
out if we can do so. On tho contrary, seeing how Jong we have 
to wait, and how slow the process of improvement must be, we 
should lose no time in making a commencement, helping nature 
in the meanwhile hy such artificial resources as we possess for 
creating that stock of valuable young trees that is now wanting, 

In spite, however, of the cattle, we have in Bahraich good 
unclosed forest extending over an area of about 70 square miles. 
This exceptional circumstance is due to two causes, In the first 
place, the soil is here very light, and in the second place, the 
number of cattle is much less. But-even here the forests suffer 
extromely from fires, ilat viler evil and indirect consequence 
of grazing. Such young poles as we meet with, when not cop- 
pice standards, have been burnt down year after year for 9 score 
of years before they havo been finally able to rise above this 
certainty of annual extinction. 
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Area of forest closed to cattle in Bahraich.—Of tho 325 square 
miles that go to constitute the Bahraich foresta, only about 35 
square miles have heen hitherto closed to cattle, ‘This is a piti- 
ful state of things. It is pitiful because we are thus ruining, 
in favour of a few thousants of individuals, forest which, of a 
_ Fight, belongs to a wholo Province, It is pitiful because wo are 
. here, in all probability, only materially benefitting two or threo 

+" great landlords whose woalth is already vast. 
.,. Bad policy of not commuting the privileges with which the 
““ Bakeaich forests are burdened.—lt. is illogical to suppose that 
“all these graaiors aro allowed to maintain themselves on the 

Rajah’s land without being heavily taxed for tho privileges on- 

joyed by them in our forests. The very cultivators of the soil 

are, for the most part, mere tenants-at-will of the talukdar, and 
it would he mreasonable to suppose that one and all of the pri- 
vileges enjoyed by the former are not duly considered at the 
time of fixing the rent to be paid by them. If all the irregu- 
lated priviloges bestowed by us upon tho villagers had any effect 
in increasing their prosperity, there would be some reason for 
granting them. But in practice it is only the landlord whom 
. we enrich, I have been told that we owe these privileges to 

‘ tho landlord, without which he would losa much of his income. 
This being the case, it would surcly have been better to have 
assessed him at a sum which would have recouped him for the 
absence of these privileges, than to ruin, in his interest, property 
in which a whole province is concerned! These remarks, of 
course, apply to all the other privileges with which these forests 
are burdened, 

‘Necessity for limiting the number of cattle ihat should be per- 
mitted to graze within the forests—Tn any case T fail to sea how 
the presence is to be excused of so many cattle belonging to 
persons who do not cultivate the soil, and of others who come 
from a distance. Again, there should surely be some limit to 
the numbor of cattle that even professed tillers of the soil, and 
privileged villngers to boot, should he allowed to graze within 
our forests, However, I am glad to understand that there is 
now some prospect of our being able to close a considerable 
additional area of our Bahraich forests ; althonge the object 
kept in view apparently remains the same, namely, to always 
have a sufficient area of forest open for catile grazing ; as if 
any orea could be permanently sufficient for cattle that are not 
maintained themselves with any limat. 

+; , Lcannot do better than gonelnde what I have to say under 

+ this paragraph by inserting the following extract from a letter 
of tho Sceretary to Government, North-West Provinces, in the 
Revenue Branch, to the Secretary to the Board of Revenue, 
dated Allahabad, the'9th of January, 1885 :-— 

“Tho Liontenant Governor and Chief Commissioner agrees in the 
“conelnaions arrived at by tho local officers that the villagers should 
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not have the right of expending theiz requirements unlimitedly, The 
forests cannot étand unrestricted grazing, and the general public, 
whose supplies of timber are daily becoming more scarce and dear, 
have claims on the Government which have to be considered as well 
a8 those of the villagers adjoining tho forests.” 


Method of collecting the grazing dues—t havo fully entered 
into a discussion of the method pursued by us in collecting the 
grazing dues in a former correspondence with the Deputy Som. 
missioner. This method leaves everything to be desired, and 
we cannot do better than adopt in’ its place the system just .~ 
sanctioned by Government for the forests of the Dehra Dun, 
The main features of this system are :— 

(a), 2 periodical cattle census ; 

(2), the annual collection and payment into the treasury 
on tho part of tho village lambardir of the amount 
aiheacor to that village on the basis of the afore- 
mentioned cattle census 3 

(©), outstandings to be realized by the tehsildér in the same 
way as ordinary land revenue ; a 

+(@), lambardar to report and to realize the revenue upon 
-any increase of cattle exceeding by 10 per cent. tho 
number included in tho last census ; 

(2), lambardir to be paid for the additional duties thus im- 
posed upon him by a commission of 5 per cent, on 
the amount of revenue annually realized by him from 
the cattle of his village, 

But, before introducing this new system, I consider that we 
should, as a first measure, reduce the ‘number of cattle within 
permanent limits, as already suggested by me, and moreover 
exclude cattle altogether from ant forasts—-when the latter aro 
not purely grazing roserves—that do not belong to bond side 
cultivators living within three miles of them, 

The privilege to timber and other forest produce —Unlike what 
we have seen in the ease of grazing, the privilege to timber 
and other forest produce is accorded only to the populations liv- 
ing within a zone of three miles off the Government forests, and 
those who are not cultivators by profession are not supposed. to 
be included within the privileged classes, Tho privileged per- 
son receives all hia domestic requirements in timber, Trowoed, 
thatching grass, fencing material, &., &e., without payment of 
any kind. The privilege only extends to his Dersonal wants, and 
it was not intended that he should be supplied with.any more 
than is necessary to him for ordinary housoliold purposes, 

The application of this privilege is wanting in definition. —Qn 
the other hand, the application of this privilege hae beon very 

5 


ill-defined. As matters stand, tho privilege can be claime: 
provided always the recipient live within thrce miles of the Gov- 
ernment forests, by either the wealthy Rajah, the well-to-do 
Bunya, the servant, the Iabourer, or the agriculturist. 

A * log 


con 


ai vaviegors In The BAhRalcn covERNMENT FonEsTs, 361 


This was evidently not the intention of Government. The 
privilege should apparently only apply to those ‘who are too poor 
to buy these things, to those who are engaged in the bond fide 
cultivation of that land which is assumed to be so preyed upon 
by the animals of the forest ns to be, without this privilege, of 
very inferior value. The professional man, the merchant, the 
landlord, should therefore not be included within its scope, and 
it is necessary that the privilege be so defined in this respect 
ag to render this perfectly intelligible to all. 

The privilege is not sufficiently guarded against undue extension, 
—But although only accorded to the inhabitants of a well defined 
tract of country, and therefore in some sense limited, this pri- 
vilege to timber and other forest produce is not protected in the 
way its importance demands from the possibility of its here- 
after exceeding what. the forests will be in a position to supply. 
We inay find no difficulty just at present in providing the villa. 

ors with what they require, but we should certainly find it very 

ard indeed to give away in the same proportion to double the 
present population of the privileged zone. And there ia nothing 
to show why this population should not increase fourfold. On 
the contrary, the privileges themselves are all encouragement to 
this increase. ¥ 

Necessity for fixing in a permanent manner the annual demand 
of the privileged classes.—It is highly desirable therefore, that, 
as in ite case of cattle previously discussed, so here, the forests 
should be taxed with a fixed annual demand only, and not with 
a demand capable of indefinite expansion, such as that with 
which tho forests are now burdened. It is proposed at an early 
dato to furnish each privileged village with a “rubakdr,” or 
charter, which shall indicate in an unmistakable manner the 
privileges to which tho village in question shall bo entitled. It 
3s to be hoped that this principle of a fixed annual demand will 
form the basis upon which to build these village charters, with- 
out which the conservancy of the forests would be fettered to 
such an oxtent as to imperil their very existence. 

Village “ Rubakara” or Charters.—As in the case of cattle, 0 
hore, we have to determine the actual wants of each village in 
timber and in other forest produce ; and the surest and most 
reasonable way, in my opinion, to obtain such very difficult data, 
would be to act as follows :— 

(a). To come to an understanding in respect of the period of 

time after which supplies of timber should be renowed. 

(2). To agree as to the proportions of the different kinds of 


Age, timher which should be allowed in the construction of 


»*  _ avillagor’s house, cattleyard, shed, “machin,” &c., dc. 

(). To select off each forest a few standard villages, and to 

zt determine on the spot, by measurement, the quantity 
FJ one of timber and of other material made use of by them. 

, Ds From the above data to form an average of the annual 
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requirements of the standard village with a cultivated 
avea of 100 neres: in other words, to reduce tho ayer- 

4 age annual requirements of the standard village to tho 
‘unit of cultivated ground possessed by it. 

(e). To apply this average to all the other villages off the 
forest in question, according to the cultivated area of 
each. 

Desoription of timber and of other forest produce to which the 
privileged villagers are entitled.—It has been seen that the privi- 
loged villager in Bahraich is entitled to all the timber that he 
may require for his own household purposes, On the othor hand, 
he is limited both as to the dimenstons of the troes that he can 
claim, and the species ta which these troes may belong, He is 
not to be allowed anything larger than a pole, although, strange 
enough, no attempt has been made to defino by actual measure- 
mont what is hera-meant by a pole. For certain purposes, how- 
ever, such as for the construction of wells and the manufacture 
of sugar presses and other inplomonts, the privileged villager is 
allowed trees of large dimensions. 

Hitherto we have classed as poles in this district trees below 
34 feet in middle girth, The species to which the privileged 
villager is entitled include all with the exception of sil, shisham, 
tun, and huldt. As we have no ttm, and but little shisham, 
he may he said to have a right to all species but sil and huldt. 
There is, however, an exception eyen here, becauso he is allowed 
dry sil trees of large dimensions for the construction of wells 
and bridges ; and again, the “Tharoos,” a peculiar tribe that 
has emigrated into the district from Nepal, is allowed dry sil 
poles {in season) for house-building purposes. I have placed 

in season’ within brackets, because here again there has been 
no attempt to define precisely what quantity of this material 
should be ordinarily given to these people. 

Number of privileged villages within the district, ond value of 
the material annually supplied to them—The number of villages 
that we have to supply as above is no less than 357, which is 
quite exclusive of the “purwas,” or sub-villages and hamlets. 
The quantity of timber supplied during the year 1883-84 amount- 
ed to 400,000 cubic feet, and the value of the whole material 
to Hs, 48,000. 

Capacity of the forests for yielding thia annual supply. —We have 
seen that the area of forest capable of yielding anything at all 
in tho shape of timber aggregates 225 square miles, of which only 
about 100 square miles can be pronounced sufficiently good for- 
est to be able to supply the villagers with all these poles without 
injury to itself. I am afraid indeed that this good forest ia 
nearer 80 square miles than the figure given above. It must 
be borne in mind here, however, that the excellence of the forest 
and its capacity for yield does not influence the demand upon it 
en the part of the privileged populations. The forests of Bahraich 
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are not compact. They aro distributed in a long tiarrow lino of 
a hundred miles or more along the Nepal frontier, * They aro 
not collected into one whole, but form six very isolated groups, 
all of which are more or less surrounded by a densely packod 
population, Unfortunately also, the poorest forests are those 
which are burdened with the heaviest demand, a demand of an 
annual and incessant character that has to be acceded to whether 
the forests ure injured by it or not, Tho people must be sup- 
plied is the ery, pereant silva, non populus. The people in ques- 


_ tion being the inhabitants of a confined zone extending to a 


distance of threo miles from the forests. It is perhaps surpris- 
ing that these 357 villages, with their outlying hamlets and 
secondary villages, should consumo so much every year. It 
must bo borne in mind that each villager’s house is burnt down 
onan average every four years, and that all the timber sup- 
plied to him can, therefore, only last that period. It is possiblo 
that if he had to pay for his timber the later would Inst him. 
longer. Again, the quantity of material used by him for sheds, 
“machans,” and fencing purposes, is eaten up by white ants within 
the twelve months, and becomes hence an annual demand. 

No proper restriction or control of the material removed by 
privileged villagers,—Again, no great attompt has been hitherto 
made to control the produce removed by the villagers. Ii is 
true that they can remove nothing without 2 permit, but then 
the difficulty is to know whether the person is a privileged vil- 
lager or not. On the other hand, with the fear of well-founded 
discontent ever before us, and our desire to conciliate the people, 
we havo given the privileged villager what he has asked us for," 
without any definite knowledge of the villager’s requirements, 
and without any sanetion for placing the demand’ af any one vile« 
lage on an immovable basis, wo could not well do otherwise. 
Tt is quite possiblo that the privileged villager occasionally dis- 
poses of his material to outsiders t is almost certain that non- 
privileged villages obtain supplies undor cover of their allegod 
privileged character. It is hoped that many of these -evils will 
disappear with the preparation of the village charters already 
referred to. 

Daruage done to the forests by the irvegulate (fellings of the 
privileged villagers——Tho limitation in the dimensions of the 
trees to be given to privileged villagers was apparently made to 
suit as much the requirements of the latter as he taste for eco- 
nomy on the part of the giver. In the case of trees of a larger 
pe the villager would be put to the expense of converting the 
log, as also to the greater cost of carrying it away. On the 
part of Government it was probably assumed that all these poles 
could have little or no intrinsic valuo, that their removal would 
even benefit tho forest at largo. Inferior species would, in this 
way, be weeded out, and the young trees of higher ostimation be 
thinned where growing in too great numbers together. This 


. 
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is certainly one side of the medal; but [ shall now show that 
other side with which I, as an officer seoking to improve my 
forests and to protect them from injury, am necessarily most 
familiar with. In the first place, a very large area of our 
Bahraich forests, notably so the Bhinga and Sohelwa forests, is 
already so open and deteriorated, that hardly a pole of any 
kind can be removed from off it without detriment to the 
forest. Far from inviting thinnings and weedings, we hare . 
welcome the presence of thorns and brambles and other under- 
growths, anything in fact which will hide the ground from the 
sun. And it is in such localities that I am obliged to let the 
privileged villager cut and fell! In the second place, the 
Patvileged villager does not thin, On the contrary, if he is 
fortunate enough to meet with a dozen suitable poles growing 
together, he will cut down the whole lot to the manifest injury 
of the forest. Again, we cannot expect of him to spare an 
entirely isolated tree, He never does sparo one, not by any 
chance, unless it happens to he crooked. It may be said that 
wo should watch over the villagers while in the forest, show 
them what to fell, mark the trees for them. As an alternative, 
it might be proposed that we should supply the poles ourselves. 
All this is quite impossible in practice, Where is the trained 
establishment to select and mark the tens of thousands of poles 
required by the villagers? If we did mark them they would 
not approve of them, Again, under existing arrangements, the 
villagers are allowed to come for timber and other produce at all 
seasons of the your, during all the days of the week, We are 
not allowed to interfere with them in any way whatever so long 
as they commit no offence that can come within the cognizance 
sof the law. One of their most favourite indulgences is to fell 
their poles at a height of from 2 to 6 feet from the ground, by 
which means, of course, the possibility of a good coppice shoot 
taking the place of the original tree is considerably jeopardised. 
It is quite comprehensible that they should have strong objec- 
iB tions to going any distance to procure their forest supplies, the 
: effect of which is that the nearer the locality is to their homes 
the more injuriously is it felled over. eae 
The damage committed by privileged villagers could be eonsider- 
ably lessened if they weve confined to the less common and less grea 
garious species met with in our forests—The damage done by 
° . these people would be considerably minimized if we did not 
permit them to fell in a forest those species which go to consti- 
tute the principal element in the stock. By such means as 
these we, to some oxtent, force the villagers to extend their 
operations. They can no longor conduct those unscientific 
thinnings which ‘are just now playing havoc with certain parts 
of the Bahraich forests. They have to confine themselves to 
pure weeding. Asan instance, many parts of the Bhinga forest 
are covered with a pure stock of ebony poles, while similar tracts 
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in the Sohelwa forest are stocked with a pure forost of dhio 
poles, It is there that the villager does most harm ; it is hero 
that he thins in village fashion, and denudes the ground. 

Formerly the privileged villager was not allowed either ebony, 

hao, or asna (Terminalia tomentosa). He did not then do sa 
much damage. One of the inconvenioncea of having conceded 
to him these three species is that he now neglects to weed out 
any thing else, bringing all his onergy to hear on these three, 
with the consequences already described, 

The privileges require revision and modification before being 
finally ta down in the form of Rubakdrs or charters.—It is ovi- 
dent to me that the nature of the privileges conceded by us to 
the villagers should bo subject to important altorations, or at loast 
modifications, before being authoritatively granted to them in a 
form which we could then no longer ‘withdraw. I refer to the 
Proposed villago charters. Thoy should only be allowed poles of 
such species which did not constitute a part of tho dominant 
atock on the ground, so as to ensure their operations being en- 
tirely. restricted to fellings that partake of the character of 
weeding. 

The Forest officer should have tnore extended powers to deal 
with the privileged villagers—The Forest officer should have full 
power to determine for each forest— 

a). Tho species to he felled hy them. 

£). The localities in which they might alone fell. 

2). ‘The fashion in which they should fell. 

d). Tho dimensions of tho trees which they should alone fell. 

In certain forests it might ho necessary to forbid the cutting 
of poles altogether, and to give mature trees only. 

‘he unfortunate consoquenco of these fellings being confined 
to poles is that all the fine straight-growing young trees are re- 
moved, while all the diseased and misshapen ones are left behind. 
Where is the future stock of mature trees to proceed from ? 

Obligations conferred on the villagers by the nature of the privie 
leges accorded to them—It may be well asked now what Govern 
ment has demanded from this privileged population in roturn 
for the very valuable concessions made to it. It might have 
been anticipated that the villagers would not thus be allowed to 
help themselves, so-to-say, with timber and other produce, or 
even to graze their cattle within the State reserves, without un- 
dertaking in the most distinet manner, and under pain of well 
dofined penalties, to submit to all those regulations thet the Fors 
est officer might consider essential to the proper management and 
working of his forests, and which did not interfere with the sup- 
ply of their own requirements, But, strange to say, the villa- 
gers are not bound down to do anything of the kind. 

No obligation to abide by the Forest oficer’s regulations.—Tha 
Forest officer is compelled to supply these people, but he has no 
Jegal claim for redress when the latter omit to abide by his 
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regulations, disobey his orders, cut where they ought not to, 
overfell in certain localities, and wastefully use the timber sup- 
plied to them. 

Difficulty of keeping the cattle out of the closed tracts—Ono of 
the greatest difficulties that we have to contend with is tho ex- 
clusion of cattle from the closed portions of our reserves. And 
yet this should, in season, be no difficult matter at all ; neither 
would it be so if Government had taken tha preerutian to insist 
that only cattle attended by hordsmon should be allowed into the 
State forests. It is past understanding that people should bo 
allowed to act in our forests as they. ‘would, in this respect, not 
be allowed for e moment to act outside them. It is all very 
well to say that we have the power to pound those cattle, but, - 
the difficulty is to catch them, and when caught, to successfully 
conduet them all the way to the pound. "This difficulty is 30 
great that owners of cattle have been hitherto in no way in- 
timidated by such pound fees as they have occasionally had to 


pay. 
Thronghont the great Bhinga forest the cattle find their own 
way to the forest and back again. Very many of them ultima- 


- tely run wild. In this way thére are large herds of ownerless 


eattlo within our forests. Wo cannot catch these cattle with- 
out having recourse to oxponsive khedda operations, and we 
cannot shoot them without hurting the -feelings of the people, 
The whole question shows how the herds of the villagers have 
been permitted—thanks to no restraint in the shape of a 
reasonable tax—to increase beyond the control, and beyond the 
yequiroments, of the villagers themselves, » fact patent to any- 
Dody who will go to the trouble of counting the numbors of 
maimed, Gisased, superannuated, and otherwise useless animals, 
which are met with in evory large herd of cattle, and for which 
wo have, of course, to provide, No doubt one of the motives 
which urge the villagers to send their cattle into the forest 
unattended is to escape paying the dues—triffing as they aro. 
There is then nobody on the spot of whom to enquire whe- 
ther these cattle have been paid for; and then it is a cheerful 
thought to the privileged villager that, if his cows do wander 
into tho rich pasturos of the closed blocks, he is not there to on- 
courage them. If he had been there, he might have been caught, 
while his cows are quite capable of taking care of themselves in 
this respect. 

Obligation. to assist the Forest officer in keeping out firea.—The 
only obligation under which the tivileged villagers are is to 


assist in putting out fires when called upon to do so. Thoy are 
bound to assist under pain of having their privileges withdrawn 
from them. It is only appropriate that this free assistance 
should be given towards the protection of that granary on which 
the villagers are dependent for their supplies ; and if their ser- 
vices were willingly tendered in this respect we should not have 
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80 much occasion to regret all that we have yielded to them, 
Unfortunately this is not the case. Of this condition of assist- 
ance imposed upon them by Government they are cither ignorant, 
or else, from long immunity, they have come to consider it as 
having not been seriously intended. I do not think that this 
should be the position of affairs under an administration which 
taught the people, by its own attitude in regard to forest pro- 
tection, how important it considered this part of our system to 
be. Thero can be no doubt that in Bahraich, asin so many of 
our forest districts, the people are incredulous as to their being 
any true aympthy on the part of the Magistrate for the objects 
uimed at by the Forest officer. And so long as the people believe 
in this supposed antagonism, so long will they grudge their as- 
sistance to the Forest officer. Forext conservancy is, of course, 
not a popular branch of our administration, and wo can hardl 
hope to see the people with us when they, in heart, believe their 
Jord and master to be imbued with the same spirit of distrust in 
regard to our proceedings, This state of things probably ac- 
companies the first stages of forest protection in every part of 
the world, because there is much in the system which must, at 
first sight, appear somewhat harsh and uncompromising to those 
who have not had the time to study it more intimately. All 
that we can demand, undor these circumstances, is that the un- 
professional man‘in authority should give the Forest officer the 
credit of knowing his own work best, and that, when in a posi- 
tion to further the legitimate aims of the latter, ho should not 
allow his undoubted duty to be warped and narrowed in effect 
hy his possession of views on the subject which he knows are 
not the views of tho Government which employs him. 
E. P. Dansny. 


NOTES ON SOME PLANTS AND BIRDS FOUND INTHE 
HILL FORESTS OF SOUTH-EAST KUMAUN. 


‘TresE forests, situated close to the Nepalese fronticr, and form- 
ing the limit of the North-West Himalayas to the eastwards, 
are of special botanical interest. 

They consist chiefly of sal and sain with a variable propor- 
tion of other trees, such as dhaura (Anogeissus latifolia), sandhan 
(Ougeinia dalbergioides), kat bhilawa (Luchanania latifolia), 
Dhilawa (Semecarpue Anacardium), gosam (Schleichera trijuga), 
rauni (Mallotus phillipinensis), dhaula (Phyllanthus Emblica), 
Phyllanthus nepalensis, several’ Grewias ‘and Bawhinias, whilst 
huldi (Adina cardiyoha is plentiful at the foot of the hills and 
finds a ready market. Shisham (Dalbergia Sissoo) ocenpies the 
silt deposits in the river bods together with khair (Acacia 
Catechu), which also occurs here and there on the hill-sides, 
whilst chir (Pinus longifolia) covers the higher ridges. 

Sal, however, almost always predominates, bul appears to 
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grow more slowly than in tho forests outside the hilla Tho 
trees have not the same vigorous appearance, and are, as a rule, 
crooked and somewhat stunted, the average hoight being about 
70 feet ; many are also unsound, Mr. Brandis in his sugges 
tions of 1881 remarks that “the slopes with a northerly aspect 
are mostly moist and shady, so much go as to affect injurionsl 

the growth of young sd]. “In a plot numbered 47, and oxtend- 
ing from the Rind haur river noarly half way up the ridge. 
which I examined on the 7th March, 1 found a large number o} 
seedlings of sél, with last rains’ leaves and the whole shoot 
above ground killed, not by frost or other injury, but apparentl 

by an oxcess of moisture’ It is probable that these plants will 
shoot up again, and that eventually they will grow into seed- 
lings ; but the general appearance of young sil on that slope 
showed that the conditions for the natural reproduction of that 
tree wore loss favorable than on the warmer and drier slopes with 
a southerly aspect.” This certainly seems to be the case in the 
Upper Kalaunia forests, at an elevation of from 1500 to 3000 
fect, where tho reproduction of sil is, as a rule, very good on south- 
ern slopes, whilst frequently insufficient on the northern ones. 

The following tables give the number of trees of differont 
diameter classes of sal, sain, shisham, khair, and chir per acre 
in two blocks, Sarra Sonth and Sarra North, occupying the 
upper basin of the Kalaunia, Tho former block with an arca 
of 3,000 acros has generally a northern, the latter with an area 
of 4,500 neres generally » southern, aspect. 

The tubles show that the northern aspect is not always the 
most favorable, and that other factors beside aspect, such as ox- 
ceas of moisture, soil, and the configuration of the ground, here 
play an important part. It must also be mentioned that the 
comparison is more unfavorablo to the northern slope than ap- 

ars at first sight, owing to the fact that the proportion of ehir 
is greater, and the elevation of certain points somewhat higher 
than in the other block. 


Sarra South. 
DIAMETER. 
Bae 612 | 12-18 | 18—24 J over 24) Tetsh 
inches. | inches, | inches. | inches. 
Bal, . 67 48 22 13 45 
Bain, 21 15 3 3B 49 
Biset, . 2 i ery as 3 
Khair, + . 17 Ds eres o 1:8 
Chir, 14] ae] 12 8 48 
‘Total, we | 121 76 42 24 263 
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Sarra North. 
DIAMETER, 
Pane 8—12 | 12—18 | 1824 over 24) TL 
inches, | inches, | inches. | inches. 
Bal, «.. a we | 28:81 95 
Bain, ae oe ae 1 
Sised, ee aN eee Fee 
Khair, i Fat ieee aes 
Chit, o wef ae] 8. 


Total, ve | B44] 1908] 40] BL] “4a 


From the above it will be seen that in Sarra North there aro 
more than thrice as many sal per acre of 6 to 12 inches in dine 
meter, and more than twice as many sél of 12 to 18 inches in 
diameter as there are per acre in Sarra South, whilst in the last 
diameter class, including trees over 24 inches, the proportion is 
almost the same. The sain has not varied so tack but. there 
4g on tha whole one tres per aera more in Sarra South than in 
Sarra North. The grand total shows that as regards the species 
counted Sarra North is nearly twice as well stocked as Sarra 
South, and if all the other trees had been included this result 
would not probably havo becn seriously impaired. 

The bamboos in both the blocks are very fine and abundant 
in places. There isa large oxport. The wild date palm (Pha- 
nia sylvestris) is a marked feature of the undergrowth The 
inner portion of the short stem is eaten by the Kumaunis, and 
poreupines seem very fond of it, Indigofera was also common, 
and Keinwardtia trigyna conspicuous by its yellow flowers. 

The great moisture in Sarra South is indicated by the greater 
abundance of epiphytical orchids and of climbing arums than 
in the forests to the west, whilst in some of the very shady damp 
ravines a curious fleshy sAselepiadaceous plant, with slender fol- 
Kieles over a foot long, perhaps Moye avnotfiana, was not rave. 
Besides the associates of sil mentioned above, harra (Terminalia 
Chelnsla) is frequent, but only as a small low tree, very different 
from the fine trees of the same species in Burmah and on the 
Satpures. 

lymenodictyon eccelswm was conspicuous by its white bracts 
fluttering in the gontlest breeze, Antidesma diandrum by its red, 


und. Osyris arborea by its orange, berries. 


Only two trees of Bischepia javanica were observed, both 
Jaden with fruit, which seemed a favorite with the green pigeons. 

Alstonia scholaris with its leaves in whorls of 5 to 7 was rare, 
MMearsdenia tenacissima not uncommon. Tho Myrsinee were well 
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rapresonird hy Mesa. argentea, Myrsine semiserrata and Embelia 
robusta. 

The jaman (Eugenia Jambolana) was common along the banks 
of shady streams, and another Mugenia species unknown, with 
handsome broad shining coriaceous leaves, was found in tho 
Dula Gad. 

Acacia lenticularis was fairly plentiful in some localities, Its 
Jegumes resemble those of an Albigzia. 

A grovo of Citrus medica surrounding a marsh, the shrubs 
being laden with large limes, was discovered at Durga Pipal, 
and seemed undoubtedly wild, 

Small trees of Sarauja lensis were not uncommon with 
panicles of pink flowers (in February). For an account of the 
various seasons given for the flowering of this trea, vide Mr. 
Duthte’s' article on North-Fast Kumaun in the Indian Forester 
for January last. 

But the botany of South-East Kumaun is of especial interest, 
owing to the number of plants which here find their westward 
limit, such as :— 

Heynea trijuga. 
Piptadenia oudhensis, 
Hoptopleuram venulowum. 
Typtianthera stricta, 
Masa argentea, 

Bassia butyracea, 
Symplocos racemosa. 
‘Sohsabera swietenioides. 
Thunbergia coccinea, 
Ficus pubigera. 

Heynea tréjuga was conspicuous in February by its round 
red eapsules resembling small cherries, Only small spocimons 
were observed of 2 to 8 feet in girth. Neither Hooker nor 
Brandis mention this as being found in Kumaun, but both state 
that it occurs from Nipal eastwards. 

Heptapleurum venulosum was very abundant and showy with 
its flowers in largo paniculate umbels. 

Hyptianthera stricta, said by Hooker and Brandis to occur 
from Oudh eastwards, was here found abundantly as a shrub by 
the side of small shady streams associated with Masa argentea, 
the latter being easily recognised by its small white berrios. 

Bassia butyracea was tolerably abundant, and its white suc- 
culent flowers possessing something of the taste and smell of 
the mohwa (Bassia latifotia) seomed to be much appreciated by 
both birds and insects. Mr. Brandis in his Flora states that a 
soft solid vegetable butter is extracted from its seeds which does 
not melt in the plains. Ghco is adulterated with it in Kumaun, 
but as the tree was only in flower nono of the sceds could ba 
procured. . 

Symplocos racemosa was pretty common, It is stated by 
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Hooker to occur throughout North-Hastern India from Kumaun 
to Pogu. 

Sokvebera swietenioidea, which is only known in the Sub-Him- 
alayan tract from this focality, was met with on two occasions 
on southerly slopes. Its wood is said to have some of the pro- 
perties of boxwood. 

Thunbergia eoceinea, a pee climber, frequent, according to 
Yookor, from Kumaun to Bhotan, was conspicuous in damp 
places by its lax pendent racomes of red flowers. 

Ficus pubigera, was not uncommon. It extends eastwards 
to the Khasia hills. 

Many of the birds are very beautifal, and a slight acquaintanco 
with them would do much to lessen the monotony of a forester’s 
existence, i 

Along the streams live several kingfishers, the coftfiiotest 
perhaps being the white-breasted kingfisher, whilst in well- 
hhadod secluded nooks, where the water is stagnant or runs slow 
ly, sits the lovely brown-headed kingfisher with his bill blood- 
red, his body buff-colored, his back a bright azure blue, and his 
wings bluizh-green, but the king of them allis the large crest- 
ed black and white kingfishor watching for his prey from a 
fixed perch, not hovering over the water hawk-fashion, like his 
small relation in the plains, 

On a rock, in the midst of a roaring torrent, feeding on the 
Jarvis of water-insects, may often be seen the yellow-billed whist- 
ling thrush, which at a distance resembles an ordinary black- 
bird, but on a closer examination is found to have cach feather 
stronked with shining cobalt blue, On being disturbed he flies 
off with a loud musical whistle. 

By waterfalls, climbing up the wet and slippery rocks with 
wonderful agility and busily feading on the various acuatic in. 
sects and larve found at the edge of the water left behind by & 
wave, may be spied the plain little plumbeous water-robin, or 
perhaps that prettiost of all the wagtails, the spotted fork-tail, 
engaged on the samo business, je handsome white-capped 

start so called, although only the male possesses the whito 
cap, picks up a living in like manner, but prefers the quiotor 
parts of the streams to the rapids, 

Along the more level and shingly portions of the rivers the 
pretty and delicate grey and yellow wagtail and the common 
aandpiper, may be seen, whilst amongst the plovers that well- 
known and wily bird the red-wattled frpwin , Which seems to 
perform the duties of sentinel for all the rest of the animal king- 
dom, with its oft-heard warning cry on the approach of danger 
of “Pity to do it,” “Pity to do it,” is everywhere, After 
some heavy rain two other plovers were also observed feeding 
in the freshly deposited mud, tiz,, the spur-winged lapwing con- 
stantly jerking its head in the oddest manner as if it wished 
to fight, and the stone ployer, which is also found in England, 
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Some sportsmen call the latter the goggle-eyed plover on acconnt 
of its large yellow owl-like eyes, or sometimes tho jungle-haro, 
from its habit of flying a little distance and then running and 
hiding itself squatting yery close, Outside the forest in the 
Kumaun Terai, in open uncultivated land, the Indian courier 

lover was almost everywhere running about, rapidly nodding 
its head as if it had a stiff-neck which it wanted to set right. 

Flitting about hunting for apiders and hectles on rocks and 
perpendicular cliffs along the rivers, with the fine red patch on 
its wings displayed to full advantage, may be seen one of the 
tenuirostres, the red-winged wall-creeper. 

The birds which thrust themselves most on one’s attention in 
the forest are undoubtedly thoso noisiest of all imaginable birds 
the babblers, The worst of them all is the white-crested Iangh- 
ing thrush, which goes about in large flocks of 20 or more, every 
now and then bursting into a chorus of most discordant laughter 
quite startling at first, not perhaps quite so objectionable is the 
white-throated Jaughing thrush, and then in the third place 
eames the well-known Bengal babbler, commonly called the sat~ 

ai. 

One cannot also fail to be attracted by the constant tapping 
going on all around the camp by the woodpeckers et hoo genus 
omne. 

The following were common :— 

The Himalayan ttec-creeper. 
The Indian spotted woodpecker. 
The golden-backed "i 

The soaly-hellied green ,, 

The Bengal rufous 5 

The latter is supposed not to he found west of Kumaun. 

The noisy and gregarious slaty-headed parrakeets were plonti- 
ful, the great and the common grey hornbills were met occasion~ 
ally. Of the former Jerdon says that the noise of its wings can 
be heard from a mile distant. "It breeds in holes in large trees, 
and tho male is said to build the female in by covering the hole 
in the tree, where she incthates, with mud, leaving only room 
for her bill to protrude and receive food from his. 

Bulbuls were plentiful, the commonest being the white-cheeked 
crested bull] and the common Bengal bulbul, whilst the black- 
erested yellow bulbul occurred in places only, and the Hima- 
Jayan black bulbul was only seen fending on. the flowers of 
Bassia butyracea in company with the black-headed sibia. 

Amongst pigeons and doves tho spotted and the common ring 
doves were innumerable near cultivation, but the beautiful bronze- 
winged dove was only observed in ono locality, Blue rock 
pigeons had taken possession of some of the cliffs, and the green 

igeous were enjoying themselves feeding on wild figs and othor 

ruit. 

Amongst game birds the jungle fowl, the kalij, the black 
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partridge and the bush quail were plentiful, the peacock Teas 80. 

The common Indian magpie was everywhere, and seemed as 
wary as its European cousin, but the handsome red-billed blue 
magpie, with a tail 18 inches long, was only observed in one 
spot. 

The brilliant little scarlet short-billed minivet, with his yellow 
robed wife, was not common, neither was the Himalayan red 
honey-sucker, a glorious little creature like a humming bird, 
with ite head a dark shiny metallic groon glossed with purple, 
its back dark-red, and its rump bright yellow. 

A single specimen of that curious bird the large green-billed 
malkoha was obtained. Its bill is a bright apple-green, a rare 
color for a bird’s bill. A Maronne oriole was also shot. It 
does not at all resemble the common Indian oriole, ita head 
and wings being black the rest glistening maroon-red. It is 
said to bo found only in the Eastern Himalayas extending east 
to Tennasserim. 

The rufous-backed shrike was to be seen everywhere, Ita 
character is very well drawn by Tha in “Tribes on my Fron- 
tier.” The large cuckoo shrike was much rarer, and the ashy 
swallow shrike was only found in one place, but there it occurred 
in large flocks. 

The restless little white-throated fantail was often noticed 
hopping about large trees catching small flies in the air, and 
constantly spreading and raising its large fan-shaped tail. 

When 2 forest fire occurs, the Jay-like Indian rollers will be 
observed making their way towards the scene of the conflagra- 
tion from all sides, and taking up their posts on advantageous 
trees, from which they sally forth to catch the numerous insects, 
é&e., which are trying to escape; then appear the king-crowa 
hovering about in the air devouring choice morsels, and lastl 
following in the wake of the flames come those noat respectable 
birds, as Eha calls them, the mynas, who pick up all the cooked 
larva, &e., they find on the ground. 

Sambhar with magnificent horns abound in parts, but we have 
no time to discuss the pleasures of the chase, With such a flora 
and fauna, including a fair amount of game, no forester should 
be able to say with his brother officer the policeman, that ‘ his 
life is not a happy one.” 
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Tus June Number of the Indian Forester contains a report on 

experiments made on the Northern Bengal State Railway with 

sleepors mado from certain Assam timbers,—among them Ja- 

tul, Lagerstremia Flos-Reging,—from which it appears that, 

after 5 years use in an unballasted siding, where of course white _ 

ants and damp would get fair play, out of 100 Jirul sleepers 
os 
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“48 wore found to be in good and 11 in fair condition. And in 
the first article in the same number of the Zndian Forester it is 
noted that attempts are heing made to grow Jérul in Assam, 
Having had some experience at Akyab of the timber called 
Jdrul by the Bengalees there, and Pyémma (not, I think, 
Pymma as Gamble has it) by the Burmese, I am puzzled how 
to reconcile that with the account given by Gamble of its qua- 
lities, and with what is now reported of the experimental Jérul 
sleepers. 

hen I took over charge of the Arakan (P. W. D.) Division 
in 1867, a large jetty was being finished, of which the piles were 
all either ironwood, Xylia dolabriformis, Pynkado, Burmese, or 
so-called Jérul. The piles were whole trees, unsquared, and 
the largest were over 50 feet in length and up to nearly 8 feot 
in diameter at the butt. The aru! piles were all brought from 
up the Koladyne River, and they were I think of two kinds, 
known as red and white Jérul. 

The white Jarul was I believe the same wood that was used 
extensively in Akyab for beams and planks in house-building, 
as being much cheaper than ironwood or teak, but it was noto= 
riously a fayorite food of white ants. It had a grain like ash, 
and was of about tho same color. Gamble says that Jérul (7. 
Regina) is tho most valuable timber of Sylhet, Cachar and Chit- 
tagong, and in Burma tho most valuable after teak, but he do- 
acribes the wood as being taht red. Not having had any thing 
to do with the procuring of the piles for the jetty, 1 cannot say 
positively that either the white or the red wood, called Jitrud at 
Akyab, ‘was the produce of Lagerstrumia Flos-Regine, but I 
think there were specimens of that tree at Akyab, and that I 
was told it was Jérul, And I have seen the Lagerstremia in 
Pogu, and heard it called Jérul and Pyémma, At this distance 
of time, having left Burma in 1870, I cannot recollect havin, 
seen the red Jérul in general use, except for the paddles of 
canoes, for which it was admirably adapted. The color and grain 
were like a darkish_ mahogany. 

While at Akyab I had to substitute ironwood for white Jérul 
beams in the roof and floor of the Treasury. The earth oil with 
which the beams had originally been smeared had lost its virtue. 
and tho white ants had got in. After an interval of leave an 
othor duty I again received charge of the Arakan Division to- 
wards the end of 1869, and was surprised to find the T head of 
the jotty in already extensively in need of repair. The Jérul 

lea, braces and walings were rotting, and the pile heads were 

ing eaten up hy white ants, though they stood fully 500 feet 
from the shore at high water! The decay extended to low water 
mark, but below that the Jérul timber seemed to be quite sonnd. 
The destruction by white ants stopped at high water mark. 
It had before become known during the construction of the jetty 
that whereas the Teredo navalis freely fed on, or bored through, 
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froniwood, it rejected JJémud as being witpalatable or unwholed=" 


some, and then, if I recollect rightly, the natives said they knew 
that Jérul did not stand exposure to the weather, or heing alter- 
nately wet and dry, as were the piles and timbers down to low 
water mark. ‘The timber of the jetty of both sorts had been 
carefully sheathed with tarred felt and Munt metal, 2s protec. 
tion from the Teredo, but in the case of the Jérul this proved 
the means by which the white ants were enabled to offect the 
destruction of the pile-heads. At that distance from the shore 
it was of course a puzzle, first, whence came the white ants, 
and, second, whence they got the earth with which they make 
the galleries without which they cannot, or do not, like to work, 
There is no doubt that tho white ants camo from Caleutta or 
Chittagong, and were landed from the mail steamers, for the nse 
of which chiefly the jetty was built. The cargo was stored in 
uw closed shod on the T head of the jetty until sent for by the 
consigness, Even ships themselves are sometimes damaged b 

white ants. In 1865,I think, the Lighthouse schooner “ Al- 
guada”’ was found to be nearly eaten mp by them, but where the 
earthy medium came from in. that caso I did not hear. Perhaps 
those interesting little creatures were then made innocent soape- 
posts, as in the celebrated case in which rupees were said to 

ave been eaten by them. But in the case of the Jarul piles 
there was no mistake, and I got literally to the hottom of it. 
When making a survey of fe damage done I stripped off the 
felt and metal sheathing, and found that the ants fhe worked 
their way down inside or through the folt to considerably below 
high water mark, This of course they did while the tide was 
low, and there they found the earth thoy were in quest of, in 
tho shape of silt, deposited from the muddy water of the Kola- 
dyne estuary! I saw them going down and up, and thoy wore 
not there oating the timber. The galleries the ants had mado 
through and through tho pile heads above high water mark 
wero as usual lined or filled with earth. I estimated for cutting 
off all the Jérul piles down to low-water mark ; and putting 
jronwood heads (ironwood, or pynkado, withstands white ants 
and weather) on them, but the Arakan Division was abolished, 
and I was transferred to Bengal hefore this was sanctioned, and 
do not know what ultimately was done. I believe, however, 
that the timber jetty continued to go to grief, and that it, has 
heen replaced or supersacled by an iron one. 1 eannot recollect 
whether I found any red Jirud on the pier-head thus rotten or 
ant-onten, but I am under the belied that both red and white 
timber was used in the work. 

‘What then was this whito Jdrul, that withstood the teredo 
but was so easy a victim to tho termite, and that was durable 
(for some years at least) under salt water, but unable to resist 
the weather ? Was it a Lagerstreméa ut all? Gamble does not 
say whether the Lagerstramia Regine, which has a red wood, 
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resists white ants. I hope that some fellow aubseriber, if not 
the Editor, will be able to clear up this point for me, and to 
ive some further particulars as to tho merits and demerits of 
the red and white Jéruls. 
C. W. Hors. 


Mussoonin, } 
18th June, 1885. 


a) 
DIMENSIONS OF A TEAK TREE. 


Dimensions ofa teak tree sown at the Kulsi plantation, 
Kamrip, Assam, in 1874. Cut down in 1885. Ago 11 years, 
annual rings 11. 


Gintas. 
Relat i Remarks 
ft. 
1ji4 By Hoppus’ 
measurer, 
2) 12 Total height, 
67 feet. 
8) 12 The first 
girth was 
4/12 taken atbutt, 
and the last 
at 50 feet. 
Totals,| 50 


Tho tree has thus grown at the rate of 1 cubic foot per 
- annum, and the heartwood at the butt covers five annual zones, 


A.J. Mem. 


' THE BAGNERIS MEMORIAL. 


Tn object of the Bagneris Memorial Fund having been now 
finally settled, some account of what has been done will interest 
the readers of the Indian Forester. 

The scheme has not been so well supported as might have 
been expected, but 31 officers have subscribed Rs. 1,170, which 
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has enabled us to carry out our plans moro fully, than was at ’ 
one time expected. 

Various suggestions were made and discussed with regard to 
the form of the memorial, and it was at first intended to place 
a bust of M. Bagneris in the Nancy Musoum, but this idea was 
eventually abandoned. 

First, because M. Puton, the Director of tha School, thought 
the scheme too ambitious, and secondly, as the funds subscribed 
wore not sufficient to enable this to be done, the cost of a bust 
boing estimated at not less than Rs, 1,500. 

After some delay it was finally decided that the memorial 
should take the form of » marble medallion, and Colonel Pearson 
and M. Boppe kindly undertook to negotiate with a rising 
young artist of Nancy, named M. Benoit Godot, who, every 
one admits, has done full justico to tho work entrusted to 


im. 

The medallion is of white marble in relief, surrounded by a 
massive carved teak frame, the wood for which was forwarded 
from Burma by Mr. Aplin ; the size of tho medallion and its 
frame is about 4’ x 4’, and all who have seen tho original pro- 
ounce it to be a real work of art. A large photograph of the 
medallion was sent to me by Colonel Pearson, and From it Thad 
reduced copies taken, which have been sent to the subscribers 
in one that they may judge for themselves of the merits of the 
work. 

The completion of tho modallion and the construction of the 
frame naturally took somo time, and it was not till March 1885, 
that it was finally completed, and made over to tho Direotor 
of the Forest School by Major Bailey, who kindly undertook 
al arrangements after the departure of Colonel Pearson from 

fancy. 

Thero haying been a small balance over after paying the 
artist and defraying all other charges, in connection with the 
memorial proper, it was decided to place an album of Indian 
workmanship in the Nancy library, which will, oventually I 
hope, contain the photographs of all Indian Forest officers who 
were pupils of M. Bagneris, or who have recoived instruction 
at Nancy. 7 

A very handsome inlaid sandal-wood album case has there- 
fore booh purchased for Rs, 48, and was forwarded to Major 
Bailey, who has arranged to have it fitted up and provided with 
an outor teak case, and ho has now placed it in the library of 
the Nancy Forest School. 

Eighteen photographs of former students have been received 
and forwarded to Major Bailey, and it is hoped that those who 
have not yet sent thoirs will kindly do so either to me, or to 
Major Bailey at Nancy, as soon as possible, 

almost omitted to mention that tho artist who executed the 
work, kindly offered a number of reduced clay moulds of the 
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medallion to Major Bailey, who has disposed of them in the 
following menner :— 
1 to M. Begneris’ family at Nancy, 
1 to the India Office, 
1 to Colonel Pearson, 
1 to the Inspector Goneral of Foresta in India, 
1 to the Dehra Din Forest School, 
1 to myself, i 
The models for distribution in this country bave been sent free 
a charge throngh the India Office, but have not yet come to 
and, 
T havo reccived the following letter from M. Puton, Director 
of the Forest School, in recognition of the presentation of the 
Bagneris medallion to the Ecole Forestiére at Nancy :— 


Wanei, le 10 Mars, 1885, 
Mon cher Camarade, 


Je viens vous exprimer toute ma reconnaissance du touch- 
ant souvenir que les anciens éléves anglais ont, sous vos inspira~ 
tions, envoyé & Kole, 

J'ai fait installer Je médaillon du professeur Bagneris, avec 
son bel entourage en bois de teck, dans Ie plus grande salle dea 
collections, eé & la plus belle place. Boyez bien persuadé que, 
cette place est fort minime & coté de celle que tous les profes~ 
sours, les élévos frangais et moi, nous vous gardons dans nos 
cours et nos affections. 

Tous ici me chargent de vous exprimer Jetrs sentiments do 
gratitude et d’amitié, Je le fais, croyez lo bien, avec un réel 
Blaistr, et je vous prie de vouloir bien transmettre aux anciens 

Ives anglais, nos dévoués camarades, avec mos sentiments 
personels, Vexpression de cette unanime reconnaissance et de 
cette durable affection, 


Vouillez agréer, | 
Mon cher Camarade, 
Mes sentiments les plus dévoués, 


L'Inspecteur Général des Foréts, Directeur de. 
Ecole Forestiére, Compagnon do l’ordre Impérial do PInde, 


Porox, 


" In conclusion, I must not forget to mention that, somo time 
ago I received through Colonel Pearson, from M. Bagnoris* 
family, an expression of sincere thanks to all subscribers, for 
the unexpected honor which has been bestowed on the momory 
of their laie lamented father. 


E. McA. Morr, 
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Caw you or any of yout readers give mo any information con- 
cerning the processes for extracting and preparing gambogo P 

Near Belin, a small town in Burma, the Garcinia suocifolia, 
called in vernacular ‘ Thanataw,’ grows nery sparsely, but there 
is another gum, Garcinia Cambogia, called in the vernacular 
‘Thaungthalé, which grows rather more extensively near the 
small town of Sittang. 

The inhabitants of these places are perfectly Ignorant of the 
use of the tree, neither do they, after being jnformed of what 
value the tree is, understand the processes of Working, and un- 
fortunately Tam unable to give them any information on the 
subject. 

or these gums the Garcinia succifolia appears to produce the 
best gumboge, und although the Lree is so scarce thal the inka 
bitants state that there is one treo in a certain place, and two 
trees in another placo, they probably would find more if it was 
made worth their while to look for them, and if they were shown 
some easy process for the extraction of gamboge. 

Seeing is believing with the Burman ; he seldom speaks the 
truth, and does not give any one the credit for doing so, and 
unless the processes for working are very easy, and are person- 
ally shown to him, he will not believe in them, and will not take 
the trouble to work. Fe 


“AMARI’ WOOD. 


At the request of Mr. W. H. Bennett I write to inform you that 
from enquiries made about the “Amari” wood,t a sample of 
which Mr. Bennett had consigned to him in London, 1 find 
that it is a very hard wood, and the wood merchants think too 
hard to work, but as to the probable value they will not give an 
opinion, as it appears none of them import direct, but buy from 
sales at the docks, and they say the best plan will be to send a 
amall qhantity to some broker in London and have it sald by 
public auction, when if sold and found a suitable wood for ma- 


nufacturing purposes, you would probably have enquiries for 
more of it, 


8. W. Marra, ° 


—_— 7 


San arora 
* We would refer our correspondent to Mr. : 
page 802 of this Number,—[ED.) eR Piper on Gapbaks os 


} Amoore spectabitis of Assam, 
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GAMBOGE OF BURMA. 


Auruovan various varieties of gamboge-bearing trees have for 
many years past been known to exist in different parts of the 
province, notably in the Tenasserim division, it was not until 
comparatively recently that the subject was brought spocially 
under the notice of the local Government, Writing more than 
30 yonrs aga, Mr. Simmonds, in his work entitled Commercial 
Products of the Vegetable Kingdom, says: “Tho Gareinia 
elliptica of Tavoy and Moulmein affords gamboge and approaches 
very closely in its character to Gruham’s Hebrodendron ;” and 
he adds that it affords “a fine pigment.” Dr. Mason also, in 
his work on Burma, remarks cut “the best gamboge is pro- 
dneed by Garcinia elliptica, but an inferior article is produced 
by G, cornea, G. anomala, G. cowa, G. kydia, G. succifolia, 

+ wunthochymus, and G. (Hebrodendron) “morella, Gareinia 
Cambogia yields a pleasant fruit and a gamboge quite insoluble 
in water, and it is the complete solubility of the best gamboge 
that distinguishes it from inferior sorts, but it is probable that, 
when fully investigated, these insoluble gambogos will ba found 
of service in the aris.” 

In 1875 Mr. Whitiall, of the Forest Department, drew at- 
tention to throe different species of trees, belonging to the 
genus Garcinia, growing in the districts of Southern Tenas- 
serim. ‘These were known to the Natives as Téwmengoot, 
Porawah, and Pargjay, The two last named Mr. Whittall did 
not consider of much account. The Parawah yields an exuda- 
tion of a white colour, which changes to a reddish yellow on 
exposure to the atmosphere, and is scarcely at all soluble in water, 


1, but yiolds toalcohol. The Parajay yields a rather copious exuda- 


tion’ which, when dissolved in spirits of turpontine, affords a 
beautiful, permanent, yellow varnish for metallic surfaces, and on 
this account has been called the gamboge tree ag well as the 
yellow varnish tree; but its exudation does not form an emulsion 
with water, and, for this and other reasons, Mr. Whittall con- 
sidered it had no claim to be considered a real gamboge tree. The 
Taremengoot was, in Mr. Whittall’s opinion, the gamboge tree 
of the South Tenasserim forests. He says: “The gum resin is 
larger in quantity and darker and ofa more glossy colour than 
the others: neither wot nor dry is it so sticky, and go readily 
does it form an emulsion with water that the exudation on the 
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outer bark is completely washed away by tho rains.” This trea 
he believed to be the same as that which Dr. Mason calls Than- 
alaw ( Garcinia elliptica) [G. heterandra], and he adds that it 
was supposed to he tho same as that which yields the gum resin 
exported from Siam. But Mr. Hill, Officiating Conservator of 
Forests, Pegu Circle, thinks the Tawwmengoot is probably the 
G. morella, or pictura, or gutta, the true gamboge tree, which 7" 

+» — does not grow all over Burma liko G, elliptiea or @. eowa, which 
latter are common trees throughout the province. 
In May 1884 the Commissioner of Tenasserim, drew the at- 
tention of District, Officers to the trees called Thaungthaleh (G. 
kydia) and Thanataw (G. elliptica) found growing in the tropical 
forests of Martaban and Tenasserim with the view, if possible, of 
: developing new industry for the people. Of the former Mr. 
2 Tiill says : “ It yields a yellow substance of a bright colour, but 
paler than the gamboge of Siam. It is scarcely soluble in 
water, but dissolves in spirits of turpentine and affords a 
beautiful, permanent, yellow varnish for metallic surfaces. As 
the substance is very resinous and will not dissolve in water, it 
is valueless as a pigment.” Of tho latter he remarks: “The 
product known as Thanataw is obtained from G. elliptica or 
heterandra. It is called a superior gamboge, but in all pro- 
bubility merits the name almost as little as Thaungthaleh owing 
to ita only partial solubility in water, It is found throughout 
the province and is darkor in colour than Thaungthaleh.” A 


é sample of Lhanataw obtained from Tayoy was found upon anal- 
ysis to contain— 
Resin, aid we 765 
Gum, a on ++ 285 sg 


This sample was sent to Calcutta for valuation, where it was 
declared to be gamboge, but unsaleable in an unrefined state. 
In August of the same year samples of gum produced from 
€ two other kinds of trees called Palagyi and Tawmengoot were 
‘ also obtained and submitted for analysis, They were found to 
contain— 
Palagyi,  Tawmengoot. 
Resin, as, ote we 58-82 83-20 a 
Gum, No wary! 20:30 t 
Water, .. es we 82°66 25°60, 


In his report on these samples Dr. Romanis, the Chemical 
Examiner, says the yellow kind (Tawmengoot) makes a very & 
fair paint, but the other is of no use, If the gum is extracted 
it makes a spirit varnish, but when warm it melts and gets 
stioky, 

‘According fo the broker’s report, to whom the sample of 
Thanataw referred to above was submitted for valuation, gam- 
boga in its refined state sells in the Calcutta market at from 
Rs. 2 to Rs. 2-8 per seer. It arrives thero freely from June 
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to August, usually packed in cases of from three to four maunds, 
and it is chiefly ‘used in French polish and paint. In Burma 
the cost of collection alone is estimated by the Deputy Commis- 
sioner, Tavoy, at Its. 25 per viss (3:65 lhs.) That is to say, the cost 
of collection amounts to nearly Rs. 7 per Ih, while the market 
value of the product is only Its, 1-4 per Ih, and that too when ‘ 
it is in a refined state. It does not appear why the cost of # 
collection is so great. In Coylon the process of collection ise * 
very simple. ore the gamboge is usually collected by cut- 
ting a thin slice of tho bark of the tree here and there of the 
size of the palm of the hand. On tho flat spaco thus exposed 
the gum collects and is scraped off whon sufficiently dried. It 
may be possible poets to reduce the cost of collection. Unless 
it can be reduced very considerably, wo cannot hope to intro- 
duce the Burma product into the market, From the enquiries 
made, then, it would appear that the Tawmengoot alone yields 
good gamboge, and that the only obstacle in the way of the 
gamboge succeeding as a commercial product is the high cost of 
collecting it. The products of the other trees mentioned are 
not promising because of their comparative insolubility in water. 


Ranaoon : R. A. Mack, 
The 22nd April, 1885. Of the Agricultural Department, 


Action ror Linat ar Hyosnanan.—A ITydorabad correspon- 
dent writea:—The case bronght hy the Nizam’s Forest De- 
partment against the Editor of the Urdu paper called the Shafak wt 
(Anglice “Twilight””) and another, the alleged writer of tho 
‘ libel, came on for hearing on the 21st instant, before Colonel 
* Campbell, in the Residency Court. The prosecution was con= 
duoted by Messrs. Forbes and O’Brien on behalf of the com- 
lainant, “Mahomed Abdul Mujeed,” Mcer Munshi in tho 
Forest Conservative’s office ; the defence was conducted by 
Mr. Ookerjee. The ease having been opened, tho prosecution —, 
examined their witnesses, and then it was adjourned, becauso 
the defence had no witnesses ready.—Pioneer. 
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y. Notes, Queries ao Extracts. 


‘Tr Madrag Government have recently had under consideration 
the question of modifying the orders in regard to the exercise 
of the permission to hunt, shoot, and fish in Government forests 
generally, and with reference to “reserved lands” of the Nil- 
giris in particular. In this connection the following rules, under 
section 4 (h) of tho Madras Forest Act (Act V. of 1882), for 
the Reserved Forests of the Nilgiri District, have been approved 
and issued by the Government of Madras :— 

1. Any person who may desire to hunt, shoot, or fish within 
the limits of the Nilgiri reserved forests during the scason in 
which such bunting, shooting or fishing is allowed under the 
Nilgiris Game and Fish Presorvation Act (Madras Act II. of 
1879), and the orders of Government issued under it, shall be 
bounl to take out a yearly pass at the office of the Collector of the 

igiris. 

2 The payment to be made for each such pass will be Rs. 15, 
and the oe pass will not be transferable. It will be available 
only for the currency of the calendar yedr to which it relates, 
whether it be taken out at the commencement of, or during, the 


ear. : 
| 3. Tho Collector may, from time to time, hy notification in the 
District Gazette, declare that any particular reserved forest shall 
be closed against hunting, shooting, and fishing in any year or 
during any portion of a year, and after the publication of such 
notification, no pass taken out under Rule 1, will be held to give 


authority to bunt, shoot, or fish in such closed reserved forests, « 


4, The poisoning of water or the setting of traps or snaros for 
mein any reserved forest in tho Nilgirl district is ybsolutyly 
‘orbidden. 

5, Any breach or infringement of these rules will render the 
offender liable to imprisonment for a term which may extend to 
six months, or to fine which may extend to Rs. 500, or to both, 
in addition to such compensation for damage done to the forest 
as the convicting Court may direct to be paid. 

ff ieto hovanidivetda that, ae hitherto, the feos will be eredit- 
as net to Forest Revenue, but to the Game Preservation 

‘und. ‘ : 

Mr. Gamble, Conservator of Forests, Northern Division, when 
recommending the adoption of the above rules, did not think 
that it ‘would bo possible to have one rule for both “reserved 
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ee ty 

Forgsta” and “resorved lands,” although, undoubtedly, tho dif 
 Ferebit penalties preseribod by the Act in ono and the Shor cage 
constitute a diffieulty. He was.of opinion that the difficulty 
would disappear by degrees as “ reseryod lands” wore converted 
into “reserved forests.” Tho, gnly localities in which, in his 
opinion, it was advisable to step the shooting, were those sholas 
which, having been lately cut over, were now under reproduc- 
tion, and the plantations, many of which wore fenced and easily 
recognised.—ZJndian Agriculturist, 


+ 
Accorpine to the Civil and Military Gazette, the following rules 
have been passed by the Maharaja of Cashmore for tho regula- 
tion of shooting within histerritories :— 

1. Killing gamo without a license is prohibited throughout 
tho dominions of His Highness the Muharaje of Cashmere and 
Jummoo. 

2. Licenses can be obtained by Europeans from the officer 
on special duty, and by Natives from the Governor of Cashmere, 

8. Licenses are not transferable ; require renewal annually ; 
and do not give permission to any person employed by the holder 
to kill game, + 

4, Killing gamo is forbidden in the province of Jummoo 

’ proper, in that part of Cashmere lying between the Sind and 
idar rivers, and in such places as are, or may hereafter be, 
reserved by His Highness throughout the country, 

5. The destruction of the females of the following anf & 

_*. mals is prohibited —Bara-Singha, Thex, Markhor, Ovis Amman, 
ee Shapoo, Burhal, Thibotan Antelope, Thibetan Gazelle. The 
destruction of Bara-Singha stags when hornless or in. pélvot is 
also prohibited. The destruction of Yak is altogether for- 
hidden in tho dominions of His Highness, Any necessary or 
accidental breach of any part of this rule should be reported at 
once to the officer on special duty. 

6. A close season, lasting from the 31st March (1st Baisak) 
to the 25th August (29th Sraban) inclusive, has been established 
fotthe following winged gamo :—Moonal, Argus, Choor, Koklas, 
and Kalej Pheasants, Black and Chikor Partridges, 

7. Licenses may be revokod at any time in case of infringe- 
ment of these rules. a 

Starz or Jushtoo Ann CasmMErr. 
License to kill game, “ 
' 

To all whom it may concern. The bearer of this licenso...... 
« is horeby authorised jp kill gayneé‘in the dusninions of Tis 
Hi, #8 the Maharaja of Jummoo and Cashntero, until the 
end of the year eighteen hundred and eighty-five, subject to the 
conditions printed on thp bagk. | 
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THE NATURE AND LIMITATION OF THE SERVITUDE 
AND THE OWNERSHIP-RIGHT IN : 
FOREST ESTATES.* 


Ixrropvotioy. 


Two very full and important papers appeared in the Zeit. 
acheift itr Forst und Jagdwesen, for February and March, 
1884, under the title given in the note.t Dr. Brandis was 
good enough to put these into my hand, and suggested that an 
abstract of tho more generally useful or universally applicable 
arty would be of value to forest students in India, In the 
following pages I have accordingly attempted the task. I 
make no pretension to give an exact translation, but rather a 
free abstract, of Dr. Danckelmann’s papers ; where necessary 
Thave added (either in foot-notes or distinguished by square 
brackets) certain comments or explanatory romarks of my own, 
What Fohave omitted aliogether are either mere repetitions 
(which often occur in tho original) or detailed references to 
provincial statute books and legal decisions, or special details 
regarding certain forms of rights and conditions wi ich are un- 
known and are never likely to exist in India. 

Tho study of the true nature of the forest-right, its relation © 
to the right of ownership in the forest, is one that cannot fail 
to bo important to forest officers. Tt was long before the matter 
was fully understood in Hurope, and many readers will be aware 
what great trouble arose, from the fact that at the time of the 
first French Revolution, a jurist of such great capacity and 
learning as Prowpxon, in his desire to overthrow all traces of 
feudal superiority of the aristocracy, insisted on misunderstand- 
ing the true relation of the wsdger to the forest estate and 
its owner ; and how he actually suceceded in getting a law 


” 
# From tho Original of Dr. Damckelmann, in the Zeitschrift fiir Forat und 
Jagdresen, (Pebruary—March 2864). 
Ueber die Cirensen der servitutreohte und des Bigunthumerecht bet Wald 
grind bereohtigheiten, vo Ober Sorstmeister Dr. B, Danckelmaun. 
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passed, that the wsager waa to be in fact considered as a sort of 
Joint-owner with the forest proprietor, and so be entitled to de- 
mand the partition of ihe Ponett 

This law was repealed in 1827, and then the true nature of 
the right of user was recognized, but not till after considerable 
mischief was done, and many forests had been lost for ever to 
the putts good. It will be well that we should not have to 
go through the same experience in India. 

Ti is true that in India, we have not yet arrived at the siage 
when all forest estates are practically finally constituted ; and 
when they are all of auch value and so situated, that the 
relations between the tight-holdcr and the forest-owner (i.2., in 
most eases the State or some community) are mutters which 
frequently come before the law courts for adjustment—each 
party hem eagor to appreciate and to determine the exact 
extent of his legal capability. Consequently, we have as yot 
neither definite statute law nor the authority of a series’ of 
High Court precedents on the subject, 

But such questions are sure to arise sooner or lator, and then 
we shall have to look about for the means of their solution. 
Where there is no provision of written law, nor any definite 
local custom of the tribe or race (which there could hardly be 
in these matters), the rule of decision is legally what is known 
as that of “equity and good conscience.” But it has Jong heen 
recognized that in order to ascertain what  oqnity and good 
conscience” with reference to the cireumstances in dispute are, 
the Judge cannot refer to his own fancy, or raw-impression of 
what is right, but must seck for some ‘authority ’—must con- 
sider legal principles, and be guided by the analogy of other 
Jaws and so forth. Naturally enough, therefore, reference will be 
mado to the opinion and practics of thoso countrios, in which 
forest management has long been on a business-like and reason- 
able footing, and in which these questions of right have beon 
adequately studied, and solved both in the law courts and the 
provisions of the statute book. 

The forest officer who is able to refer the Advocate who has to 
argus.a forest case, to some such sources of information, will 
enable him rightly to guide and influence the course of decision. 
Yor at present, the study of forest jurisprudence—is, owing to 
the virtual absence of any necessity for it—in practice hardly ate 
tempted ; and there is probably, not a single Government 
Advocate in any province who has ever had occasion to go into 
the matter at all. Nor do English law books afford much 
assistance, because ‘forests’ in our sense of the word hardly 
exist in England, and in Scotland, where great areas have been 

Jantod, tho property was absolutely froe of rights. ‘The English 

w principles regarding common rights—while far from ignor- 
ing the general stand-point from which such matters are 
regarded in other European countries—still rarely suffice to 
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solve those questions which arise, when it is a question of main- 
taining the forest, The perpetual danger is, that if the right is 
left, as the ignorant peasant would perhaps like it, undefined and 
unregulated, the forest itself—the substance of the estato—will 
suffer, and so not only the public (as the principal forest owner) 
suffers grevious injury, but the right-holder himself will lose the 
means of satighying is wants, which he might have enjoyed 
for over, if only a (naturally distasteful) prudence, ecanamy 
and moderation, had been enforced on him. In forest as in 
other cases, it is easy to kill the goose that lays the golden eggs 5 
only that in forest matters, the destruction is not accomplis ed 
in ‘a day, and a whole generation may pass away unheeded 
while the work of deterioration is gradually hut surely going on. 

The continental nations which have large natural forests to 
manage, have been obliged, in the nature of things, to study 
the relations of the forest-owner to the forest right-holder from 
the necessary point of viow ; and as the great principles of the 
Roman law, which have beet the source of so much of our 
modern jurisprudence all over the world, dealt with the ques- 
tion of ‘servitudes’ and ownership, in a singularly, clear, rea- 
sonable, and philosophical manner, it has followed almost as a 
matter of course, that the legal principles of rights which are 
recognized in the forest law of France and Germany, é&e., are 
to a large oxtent expansions and applications of the Roman law, 

In India, such principles will soon commend themselves to be 
followed, at least gonerally. And our circumstances are singu- 
larly well adapted to facilitate the application, 

We have rarely or never any diffienlt cases to provide for 5 
we have rarely or never any cases, where a right has originated 


in a special contract, or where it binds the forest-owner abso- * 


Intely to specific terms, or where it derives additional strongth 
from having been granted for a valuable consideration. In 
reality our forest rights in India, are not legal rights at all. 
Under an Oriental Government no such thing as a prescriptive 
right would be practically possible. 

he Mogal Governor, certainly never troubled himself to in- 
terfere with wood cutting or grazing in the forest—which fram 
his point of viow was a“ wasto,”.—and was (though in theory 
the property of the State) nevertheless only a potential pro- 
perty—something that might become ‘properly’ only when 
U rpriated. by, stant; dlearel; and cultivated, Though, there: 
fore, the grazing and the wood cutting might have gone on for 
aperiod of years, that far excceded what would now be sufficient 
to create a prescription, the “ usager” would never for a moment 
have dreamt of disputing his obligation to take himself awa 
for good and all directly a “sanad” was issued by the Nawdl 
granting the forest to some zamindar or other grantee to be 
eloared and ploughed up. 

Nevertheless, when western law and western ideas were ap- 


ae 
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plied to property and to righis in India, there was no other 
course possible—certainly none that would have been equitable 
wand befitting a civilized Government than that which has in 
fact been followed, namely, to treat oxisting ancient practices 
and users of tho forest in the matter of grazing, wood cutting, 
and so forth, exactly as if they were true ‘servitudes’ under 
the modern Iegal conception of the thing, 

Under such conditions it has happened that forest-rights ara 
in India by no means always rights in rem, or “ real-rights.” 
The text-books on the Continent always define a forest-right as 
one that belongs to some estate, and is enjoyable—nover apart 
from that estate bnt—only by the direct owner or holder of the 
estate for tho time being. “There may be personal rights, to 
one particular enjoyment (niesebradch), Sut they are not treated 
on the same footing. 

In India, however, we draw no distinction ; and the forest- 
tight is dealt with in practice on the same basis whether it is 
attached to an estate (as in the-case of a right held by a Bur- 
mese monastery), or is a personal right (as that of some Kangra 
graziers, &c.), or attaches to a person as being a member of a 
village community. 

One other point remains to be noted. Forest officers who 
have taken up the stndy af foresterights warmly, may be dis« 
appointed to find, that neither the Settlement: authorities, nor 
the Magistrates, will always recognize to the full, the principles 
that have been set before them in such writings as the present. 
But they should not be discouraged. It is absolutely necessary 
to undorstend what I may call the true or complete theory, 
even thougt circumstances do not as yet enable us to apply 
it frequently, No human hand can draw a pattoct circle, yet we 
do not on that account despise the book of Euclid which treats 
of the properties of circles. Magistrates and Courts are not per- 
fect, and in any case, as T have said, they are go little aceus= 
tomed to deal, in practice, with questions of forest right, that 
it is not surprising, if they should often make mistakes, or fail 
to appreciate points, or imagine that a rule derived from foreign 
text-books is necessarily inapplicable in India. We must pa- 
tiently wait for the spread of Imowledge and for the’ practical 
recognition of sound principles in forest matters, and must not 
conclude our information to be wrong, because courts do not 
all at once fall in with it, 

The only way, I repeat it, in which we can learn how to deal 
with disputed questions of ‘owner’ versus ‘right-holder’ and 
the like, is to see how other nations have, in their often century 
long practice and experience, dealt with them. And the sooner 
we have a body of men, who know how this is dono, and at least 
enter into and appreciate the rational discussion of forest law 
questions, and grasp the real principles on which the discussion 
must proceed if it is to lead to any practical result, the sooner 
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shall wa come to an end of those strange decisions, and that 
unwillingness to appreciate the necessity of forest maintenance 
ag well as the convenience of the “nsager,” which is at present 
so common an obstacle, and which may lead the forest officers 
to despise such studies as the present, on the ground that they 
are unpractical and ‘in the air.’* 


Bows: B. H. Banen-PowE, 8.0.8. : 
May 1885. 


ABSTRACT TRANSLATION oF Dr. DANCKELMANN’S PAPERS, 


In tho statuto books, and even in the text-books of Civil Law 
jn Germany, Austria and France, the boundary lino between 
the natural province of the ‘servitude’ or right of user, and 
that of ownership is nowhere sharply drawn. The Roman 
Jaw, the source of those legal conceptions regarding rights, 
which have been largely adopted by the different countries 
of Europe, took no special notice of servitudes in (or over) 
a forest, as a particular kind of estate. [ben the Roman 
lawyers wrote, the idea was probably prevalent—aa it still is in 
backward and semi-civilized countries—that forest was part of 
tho unapprepriated or unowned waste—a sort of practical res 
millius not to be classed as “ estate” at all (still less as a kind 
of estate having grout value and importance—) over which the 
owners of other estates as the dominant body could exercise 
servitudes. Yet directly a forest, becomes recognized as a pro- 

rty with a definite destination and purpose, just as definite as 
that of an orchard or a corn field, thon it hecomes ah once 
noticcable that this kind of property fs just the one, hich 
servitudes ara mast likely to come largely into play.¢ “Almost 
all the rights, that, in every-day life, one comes across, ara 
either the class called “easements” regarding rights of way 
and flow of water, which may arise anywhere, or else are rights 
to get certain objects of domestic and farm utility, grazing, 
grass, wood, gravel, &c., which are most frequently and natur- 
ally to be found in forest estates]. 

n the old German law, the ‘right of user’ was only noticed 
as being part of the owner's own right, namely, a right to enjoy 
one’s oon property. But the Roman view is essentially difle 
ent there, the right of user, spoken of, “is the right of one, to 
make some use of the property of another. 

The right of ownership has been raised to the conception of 
an exclusive, indivisible (untheilbar) and permanent, lawfal 
dominion over a thing, so that the right of user or sorvitude, 
ie a secondary or subordinate right. 


ts 
» Occasional references to ‘Eding’ and ‘ Pfeil’ in the sequel are given without. 
the names of the books, because, they are those which are so constantly quoted 
ia my Hand-book, and are there fully described. 
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Tho scrvitudo affecting the soil (real servitude or prindfat 
servitude) as recognized by the Roman law is a right attache 
ing to a specified estate, to some user or enjoyment in respect 
of another estate ; the owner of the latter being consequently 
compelled, to submit to something, or not to do something, 
which, otherwiso, in virtue of his own right he would not have 
to submit to or would not have to forego. 

In all cases," the holder of the right of user is a specific 
estata or plot of ground, and is called the ‘dominant’ estate, 
with this meaning, that the holder for the time being of the 
estate may practice the right or surrender it: he may also 
alienate it along with the estate he holds, but he ean nevor 
néyarate the right from the estate; neither so as tb transfer it 
to another estate or plot of ground, nor hand it over to another 
person: he cannot even transfer the enjoyment of the right 
for any single occasion. 

The estate which hears the burden of’ the right—the sorvient 
estate—is another estate, and in the case of forest right is of 
course a forest estate. : 

The immediate subjection of the servient estate, establishes 

the nature of the right as one in vem,t since it attaches or 
belongs to the dominant estate-and subsists over the servi- 
entestate, no matter who-is thé owner for the time being of 
either, nor is it affected by any trahsfer or partition of either 
estate, nor by any entry or non-entry in a land register or title 
deed. : 
In the case of a forest right, it is not only the forest soil, but 
the forest,—the working combination of soil and what grows 
upon it,—that is the direct subject of the right; this considera- 
tion shows the necessity for a proper maintenance of the forest, 
in the inleresi ulike of the right-holder, and of the forest which 
bears the right. 

Tho essence of every right of user—whatever may he the 
particular object or faculty enjoyed—is a properly regulated, 
or duly economical, use of the serviont property, for the per- 
manent benefit of the dominant estate. It is in fact, a right 
to make some use of it, a wti or fri, but not a right touch- 
ing the substance of the ostate itself, for that belongs alone to 
the owner. The right of user also must fulfil some permanent 
object of the dominant. ostate, and yield a real advantage to 
it, and not merely sorve somo purpose peculiar to some particn- 
lnr owner for the time being. It is a principle, that a servitude 
whioh is-af ‘no real use to any one is not recognized, (servitua 
quia: nihit thterest, non valet.) It is on this account that, where 


© Gye. Ahe remarks made on tho subject in my introduction. IB. P. 

} A tight, i.c, attaching to the thing itsclf, and persisting against all owners 
of tho thing for the time being, and uot merely exeating au obligation in a partie 
ular person, 7 
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cote : 
the Hrvitude is not originally and in its title, defined, the 


actual requirement of the holder is the legal mensure of its 
extent, 

And so also the benefit to the right-holder must bo of a 
manent character, (there could not be a servitude* which 
happened to benefit him for a brief period and after that ceased 
to be of any use. (Servitutes perpetuas causas haberie debent), 
And this ‘perpetuity’ affects both sides; for if the right is 
one that will always be exercised by the dominant estates’ the 
servient estate must always be kept up so as to bear it. 


When, therefore, it is said that tho benofit must. bo perpetual, : 


it means benefit to the direct owner and worker of tho dominant 


estate, md not extending to other persons only indirectly coriy.: +. 


nected with its primary business or purpose of oxistonce. Also, 
on the other hand, which is very important for the right-bolder, 
it means that the servient estate must be kept always in such 
a condition that it can bear the right and be able to fulfil the 
_ requirements both of the right-holder and of the owner. In 
connection with this comes in the principle that the right- 
holder must always exorcise his right with moderation (eiviliter 
uti): he must not make the satisfaction of his legitimate wants 
more burdensome to the estate than need be. 5 « . 

Tho servitude can never be a bar oran obstacle to the natural 
use and necessary destinatltn ‘of thé servient estate (eigent- 
liche bestimmung): the ‘substance’ of the estate cannot be 
attacked, nor its legitimate management and cultivation be 
interfered with. Tho enjoyment of the right or servitude, 
is always salvd substantia and galvd culturd, of the servient 
estate. wut 

Tt will be seen that all this implies, fa the owner of tha ser= 
vient estate, a certain passive condition ; in which he is obliged 
to submit to a proper exercise of the servitude and do nothing, 
on his part, which would hinder such an exercise. 

It is the character of the servient estate's duty, that it consists 
not in doing anything, but in bearing (in patiendo, non faciendo), 
or in foregoing on his own part, some act which would interfere 
with the right of the other. The servitude doea not require the 
servient owner to do anything (in faciendo consistere nequit). 
[For instance, a forest owner could not be required to undertake 
any cultural operations for the express purpose of producing 
something for a right-holder, that is not naturally on his-es 

tate]. There was one exception to this [rather apparent than 
real] in the Roman jurisprudence, and that was inthe, aereitue 
oneris ferendi, where one man’s house had the right'of bein, 
supported by another's wall, and where the latter was oblige 


cyt 


* A tomporary right existing only for the ocension, might ariue out of a con- 
act grant, &c., &c,, but it would not be of the nature of a servitude or “right 
ier.” 
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consequently to keep his wall in a state of soundness and repair 
sufficient to afford the support required. 

These Roman law principles of the servitude or right of 
user have been adopted into all the general laws of European 
nations, and may be found, for example, in the Codes of Prussia, 
Saxony, Austria and France, They proceed logically and follow 
from the Roman law theory of rights and of the relation subsist- 
ing between ownership right and the right of user. The owner 
has his ‘dominion’ over the thing, and his competence to use 
and to dispose of it, notwithstanding the servitude ; so that he 
suffers no diminution of this actual competence therefrom. 
More clearly still the Roman view enunciates the effect of a 
right of user on the ownership right, as consisting in this only, 
that the exercise of the lattor is subject only to such limitation 
ag is necessary to the due exercise of the right ; the owner must 
forego only such dispositions and such methods of enjoyment or 
using his property as would hinder or nullify the enjoyment of 
the right of user." 

The Huropean Codes do not, however, give us any very satis- 
factory or methodical information, on the important questions 
of the manner in which, the extent to which (or the limits 
within which) the user-right is, on the one hand, to be exercised, 
and tho ownorship right, on.tho other, to be restricted. 

This is attributable to the fact that at the timo whon the law 
of gervitudes was first codified, forest rights had but a slonder 
intrinsic value : moreover, the forest management was such that 
it seldom came into practical collision with the interests of 
right-holders. 

ater on, when rights were found to intorfere with the ad- 
vancing ideas of forest managoment, laws were enacted for 


* Soma anthorities have maintained that by the existoncs of a servitude, a por 
tion of the ownership-right is, 20 to speak, broken off, and handed over to the 
right-holder ; which would lead to the conclusion that in the event of a conflict 
of interests the right of user is the stronger, and the ownership-right would have 
togive way. This teaching of the diminutio dominit is, however, contested 
by Schénomann as regards the Roman law (see chénemarm ; Dic Sorvitaten, §§ 
5.6, Leipzig, 1866), and by Forster for the Prmssian law. [The teaching ob- 
jected to by our author is also commonly fonnd in English books on Homan 
jaw, for example, if I am not mistaken, in Sandar’s Justinian. All the possible 
acta of control, disposition and enjoyment aver property, that together make up 
a perfect or unlimited ownership are compared to a bundle of sticks, and when 
one or two sticks aro withdrawn and given to somo ono else, that is analogous 
to the right-holder who has part af the enjoyment, “My own suggestion in that 
the two views aro not inconsistent, but that they really are different aspects of the 
same subject—the-thing regarded from two different stand-pointa. If you regard 
the perfect ure or enjoyment of evory stick and berry in a forest as an attribute 
‘of ownership; as in one sense, it io doubt may be called a breaking off of 
part of the ownership, when the enjoyment of any particular product pastas into 
the hands of a right-holder: but the actual enjoyment of a thing is not the eame 
aa the capacity of right to own it. My capacity of locomotion is not diminished, 
because a high stile crosses the footpath or because certain large stones are 
aid about, through which I have to pick my way), 3 
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the extinction of rights by compensation.* Those lawa do not, 
however, fully dispose of the difficulties that arise. [We shall 
proceed to discuss the question under two sections, le, locking 
to the limits which legal principles give to the right of user, 
and then 2nd, considering the limits which confine the owner's 
right when he has to deal with “ usagers”—right-holders over 
his estate]. 
Szorion I, 


The linvite of the right of user, in forest right. 


The question is, what lies within the sphere of the right- 
holder’s, proper user, and what outside it ? 
The sphere of the right is— ‘ 
1. Its subject (i.e. wood for building, firewood, resin, 
grass, &e., ke.) 

Manner of obtaining (grazing, grass eutting, euiting 
trees oneself, or obtaining lelivery of timber ready 
cut, &e.) 

Place of exercise. 

Time of exercise. 

Purpose to which applied (wood for domestic fires, but 
not for factory forges, e.g.) / 

6. Extent (quantity and dimensions). 
These matters will all be detormined, either by the holder's title 

(ghether that title is prescriptive, by grant, or by authoritative 

lecision of the tribunals) by the law, or by local or general 
custom. _If neither the title nor any provision of law or custom 
defines the right, then it is limited—(1), by the needs of the 
right-holder ; (2), the capability of the forest ; (8), the right 
of the owner to have his enjoyment along with the right-holder ; 

(4), the duty of the right-holder to spare the forest estate as 

much as he can (Waldschonpylieht) ; and (5), the right of the 

forest owner to work his forest in a certain way. All these 
different heads will now be made the subject of remark, seriatim. 


(a). The requirement or need of the right-holder. 


The term “need” of “roquirement” refers to the rights 
holder's want in respect of tho particular objeet of enjoyment 
which the right refers to. [In a firewood right, for example, it 


ee, 


* For example, in Prossia, the 
Landes kultur ediet, ++ ae 14th Soptember, 1811 ; 
also the— ‘ 
Gemeinheits theilangs ordnung, «, 7th January, 1821, 
Wold stren genetz, «. we «sth March, 1843. 
Baden Forest law, <1 s,s. 16th November, 1888, 
Bavaria yes we 28th March, 1882. 
jay ow ce te en Brd December, 1882, 
+ (Bavarian law, ae Ganghofer, “ Das Forstgesetz, &,, in nener textirung yom 
‘Inhro 1879,” Augsburg 1880). 
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meas the estate owner’a requirement in tho matter of fuely 
whether that fuel can be claimed for domestic hearths, for 
forges or furnaces, for kilns and so forth, or for two or more, 
or all, of these, according to the nature of the right], In 
defined rights, the quantity or extent is already settled” oither 
by the original title or by subsequent: action. _ It is in indefinite 
rights, that the ‘requirement? of tho right-holdor must he re~ 
ferred to as the standard. This follows from the Roman law 
theory of right, and {s also deducible from the old German 
customary law. The right being inseparable from the dominant 
estate, it follows that what is needed for the estate is the limit 
of tho right.* As a corollary also, it follows that the produce 
of rights cannot be sold (because if there were an excess avail- 
able to sell, that would imply that the right-holder had taken 
more than he needed), nor can it be applied to other purposes, 
than to the supply of (a), the working of the estate ; and (2), 
the supply of the house old of the estate owner.t 

On this subject an important question arises, viz., Whether 
the wants of the right-holder extend to the total requirement, 
without regard to other means of satisfying it which tho estate 
may have apart from the servient estate: or whethor the right 
is confined only to the balance which the estate cannot get from 
such other somrces: this question may arise in two eases : ono 
where tho estate has rights ovor sevoral forests, another whoro 
tho estate has some forest of its own, from which a part, at least, 
of the requirement might possibly be met, 

Tho laws usually contain no direct provision regarding taking 
account of the means already possessed by tho estate. The mat 
ter is then determined by the original title, and with reference 
to the former practice [as it can be ascertained to have all along 
heen followed ] in the oxercise of the right. 

In the French law for compensation of rights (still in force 
in Alsace and Lorraine, 19th May, 1857), Art. 8 provides, 
that in compensatory rights, the material which the right-holder 

ossesses in his own forests is not to be deducted from the total 
he can claim from the scrvient estate, unless it is expressly 80 
provided in his title, or has in fact heen done in the previous 
exercise of hia right. In cases where a deduction has to be 
made, the further question arises, on what principle the deduc- 
tion is to he calculated ; it may either be the entire yield of the 
other places of resource, or only a quantity, proportionate to the 
yield-capability of the servient estate as compared with that of 
the other sources of supply. 


* [Sapnose a house # holds a fuel right for its domestic hearths: there aro 
ten sach hearths in the house. The requirement of such estate is then fucl for 
ten hearths and no more; and we have only to azcertain whot hind and quantity 
of wood fuel is reasonably and conveniently sufficient for each hearth per annum, 
and we have defined the right]. 


t Cf, Windscheid. Lehrbach des Pandectenrechts, §209, 8 Aufl, 1878. 
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[The proportionate” methad of daducting the amount of 
satisfaction obtained from other sources, is in theory the fairest ; 
but it can be applied only in some casos, and its application, 
apart from inherent difficulties, may also be determined. by ape: 
cial terms and conditions of the right-holder’s title, It is 
usually applied in calculating the “necd” of an estate in the 
case of grazing rights, and may be also in the case of firewood 
rights, 

Hxn example will smiko clear what is meant 

Supposing A is the servient estete, burdened with an unde- 
fined grazing right of the cattle of farm X. For the working 
of X according to 2 natural, and Jocally-usual method of ma- 
naging a farm of the size and character, 210 head of cattle is 
the full ‘requirement.’ But besides a right over A, (which 
might thus conceivably extend to grazing 210 cattle but not 
more,) X has also a grazing ground of its own, which we 
will call B. Supposing the right to be such, that either accord- 
ing to title, or to law, or to equitable decision, A is not to be 
burdened with the entire need (i.e. of the whole 210 cattle) ir- 
respective of the right-holder’s other means of meeting his graz~ 
ing requirements, but is only entitled to bo burdened with the 
unprovided for balance of the need. Now B actually is capable 
of affording grazing for 200 cattle," so that if the deduction 
is made on tho principle of taking ‘the total capability of the 
other resource (voller ertrag), then the right over A, would only 
be taken as grazing for 210 — 200 = 10 head of cattle, But 
if the principle of proportionate deduction were adopted (as it 
probably ought to be in such a case), then we have to consider, 
that while the servient estate A has a capacity of supporting 
(say) 100 head of cattle, B (as above) lias a similar capacity of 
supporting 200 ; in other words, the proportionate supporting 
eapnoity of B (the right-holder’s other resource) lo A (Ue 
servient estate in seston) is as 2 $1, Then in deductin 
the proportionate value of the resource B, we should say that 
must bear 140 and A 70 (140 + 70 = 210 = the total number 
of cattle), or in other words, that from the gross ‘ requirement’ 
(210) claimed against A, a ronorHonata deduction of 140 must 
be made for the resource B, leaving tho right to be satisfied 
on A us 70. 

[It may not always he easy to determine whether in estimat- 
ing the requirement of any estate, any deduction should be 
mado for other means of satisfying it. In most cases such 
resources no doubt would be equitably taken into consideration, 
Anda ortionate deduction (in the sense just explained), rather 
than the fall yield of the other resource, would be preferred on 


* This will of conrse be ascertainable, either by calculating the number, of acres 
that will support one head, or by this as modified by considerations of actos} 
yield of grase and so forth, 


1 
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grazing and other rights where it is possible, But these are” 
after all matters of detail, and what is of the greatest importance 
is to sco that the amount of neod or requirement is fairly fixed, 
with especial reference to what has been hitherto the practical 
extont of the right, supposing it to have been exercised in a fair 
and reasonable manner, such as the real necossities of the domi- 
nant estate warranted, and the local custom justified]. 

It is also an important point to determing, in estimating the 
actual requirement of the right-holder, what date or standard 
time chall be selected as that for which the requirement is to 
be noted. For the requirement as it is to-day may be very 
different from what it was 5 years ago, or 20 years ago. Changes 
may have taken place in the manner of cultivation and in other 
local conditions. Must we then look to the amount of the re- 
quirement a3 it (changofully perhaps) exists at present, or at 
any other given moment of time, or to the need as it existed at 
the date when the right originated ? 

Tho Prussian law draws a distinction in this respect between 
servitudes which are prescriptive and those which originated 
in grant or contract. In the former, the maxim is quantum 
posseesum tantum preseriptum [whatever has eon the fixed or 
average quantity during the period of years which constitates 
the term of proscription]. Not so with rights originating in 
grant or contract, thon the requirement of the, timo being is 
taken: and if the circumstances have changed, the need may 
have increased, or expanded (timber for house-building may be 
required in largor or in less quantity, or in longer or shorter 
dimensions, owing to change in stylo of building, Be) But it 
is to be understood, that the changes which are allowed to 
effect thy requirement, are natural and legitimate changes, not 
such as arise from a total alteration in the management and 
destination of the estate, or in unusual and extraordinary dis- 
positions and arrangements of its working system. This seems 
only reasonable, because whon a right is created by contract 
or grant, it is only natural to conclude that the grantor foresaw 
what was probable according to the usual course of nature, 
and intended, that if e.g. he granted “ building wood for'a 
dwelling honse”—it should be such a dwelling houso as the 
custom and style of the time being would necessitate, if other- 
wise, he could have restricted it. But in the case of a right 
which has been merely recognized by reseription, no such fore~ 
sight or intention can be supposed, hence the true measnie of 
the need of the right-holder is only what he actually had during 
the term when the prescription title was growing]. 


(6). The yield power of the forest. 
If tho yield of the forest is sufficient to satisly all the properly 


determined claims of the right-holders, inclusive of the wants 
of the forest owner, then there is nothing more to consider than 
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the delivery ‘or supply bry the quantity fixed by the title, in the 
case of defined rights, and of that fixed according to the require- 
ments of the right-holder, in the case of undefined rights, as set 
forth in the preceding paragraphs. 

But if may be that the normal yield of thp forest when its 
existing stook is managed on proper principles of parmanent 
management is uncqual to the full task. In that ease, unless 
the forest owner has himself wrongfully cansed the deficioncy, 
or there is some special title, otherwise the right-holder must 
submit to a proportionate reduction in the quantity of his pro- 
duce, [otherwise the right would not be exercised salva aubstan- 
#i@—an attack would be made on the capital when a man 
demanded more than the actual income or interest of it.] Of 
course no compensation can be asked for such a reduction. 

The owner of the forest is never responsible if the insnfficien- 
cy of the forest: yield is due to accident, or “vis major ;” as for 
example, to damage from wind, snow, insects or forest fires ; 
and of course also not when the deficiency has been caused by 
the exercise of forest rights, through the increase of their quan- 
tity or the demand made on the forest. by them. 

‘But if the forest owner has wrongfully brought about the 
deficiency, tho forest right-holder can claim compensation: as 
for example, in the case af over-cutting, or neglect of reprodue- 
tion, wasting or uprooting the forest or general mismanage- 

“ment. 

The owner is also responsible if he creates new forest rights, 
to the prejudice of the older right-holders, or injures the rights 
by an improper change in the management of the state, (e.9., 
changing forest into agricultural land.) 

Should the owner be bound by any express title to find the 
right-holder a fixed quantity of material under all cirenm- 
stances, then he is responsible, because he has chosen to make 
himself so by the terms of the title. The Prussian law courts 
have Jaid it down (as is also expressed in Art, 65 of the French 
Forest Code) that the right is not an absolute one, to a fixed 
quantity or to a smantity Aefinable according to the standard of 
need, but a relative right, dependent, i., on the capability of 
the forest, with reference to the principles of regular and scien= 
tific forest. management. 

The Bavarian law of 1852 (Art. 25) contains express provi- 
sions that when forest rights interfere with a permanent re- 

lar management, the owner can claim a definite moderation 
a regulation) of them for a given time, without any compensa- 
tion; provided of course, that the necessity for such action 
does not arise from his own faulty management. 


+ Thia Intter has been expressly recognized by the Prussian “Obortribnnal,”” 
Cineluding a wrongfal neglect to cultivate the forest) as a ground for complaint 
on the part of the right-holder, ‘ 
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Ono point romains, namely, when sovoral forest rights of the 
samo kind exist concurrently and the rights have to fe reduced, 
whether all are to be reduced equally, or not, and if not, on 
what principle one or other is to have the proference. 

The correct principle seems to be that rights having the same 
date of origin, whether prescriptive or arising out of contract or 
grant, whether defined or undefined, are on the samo footing, 
and must be reduced equally. 

Bui if their date of origin is different —some earlier, some ¢ 
later,—then we have to consider whether the failure in the ca- 
pability of the forest arose after or before the date of origin of . 
any of them : 

(1), it may go back to a period before any of the rights ori- 


ginated ; 
(2), it may be after tho older rights and in consequence of 
the new ones coming in ta burden the estate ; 
(8), it may be after tho older rights arose and before the new 
ones, but not in consequence of the demands arising 
from the latter. . 
In the (1) case, all rights will be reduced or regulated equal- 
ly: in the (2) tho new rights alone will be reduced : and in the, 
&) the new ones go first altogether,* and the older ones only 
when a further reduction is still necessary. 


(©). The concurrent right of the owner to use the forest along 
: with the vight-holders (‘mitnutzungsrecht’). 


The German laws recognize as a principle resulting from the 
nature of ownership and of the servitude, that that the owner 
has always a concurrent right of onjoyment along with tho 
right-holder, unless the latter has acquired some very special 
and express title to exclude him. 

No doubt can, indeed, exist abont this in case the produce 
of the forest estate ia sufficient. But if it is deficient ; then 
the laws of different countries deal differently, and even in 
contradiction one to another, with the question. 

‘A goneral comparison of the laws, taking also into considera- 
tion gonerally admitted legal principles, tends to the following 
conclusions :— 

(a). Cases where the right-holder has the preference—This 
js admitted in the caso of original or ancient (urapriinglich) 
real servitndes, defined ag to their extent and mode of exercise,t 
when there has been any fault of the owner tending to pro- 
duce the deficiency, even undefined rights havo the preference, 
(such as, excessive working by the owner, ereation of new 
rights, ill-considered changes inthe management, éc.) 


* Except indued when the new ones aro by preseription, and the prescription 
hos ran as well against the older right-holders as against the owner, 


t And not those of ancient origin, but andefined, and only in later times fixed 
and made definite, 


¢ 


os we begets tae, 


’ 
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(8). Cuses where the owner has the preference-—Tt must be 
vemembered, that in order to secure the pormanent satisfaction 
of forest rights, as well as to keep up tho forest itself, it is 
indispensable to protect, manage, work and cultivate, the forest 
in a proper manner; and this costs money: the produce of 
the forest, of all kinds, is the natural source, whenever this 
expense can be met. It is, therefore, not unreasonable that the 
forest produce available to satisfy rights, should meet this ex- 
pense, at least in so far as the rest of the produce is inade- 
quate to do so. (OF course, it is assumed that the inadequacy 
is not due to the forest owner’s own fault). It follows for 
instance, that when forest officials have to be paid or found in 
eertain quantities of forest produce, in return for their services 
in the forest, that this payment should come from both right- 
holders and owners, since both are benefitted hy it. The forest 
owner may therefore sutis'y such demands out of the forest 
produce before any one else of the right-holders can got his 
dues. 

(c). Cases where the right-holder and the owner have equal 
claim to the produce.——W hore there are original undefined wights, 
(even though they may have subsequently become defined,) 
the right-holder has an equal but not a superior right to share 
the produce with the owner, according to the wants* of each. 

(the reason of this distinction betwoen originally defined and 

originally undefined rights seems clear. When in ancient 
times, a defined and fixed right was granted, it was clearly the 
intention of the owner to suffer the right independently of his 
own satisfaction, eithor ho knew that the forest would suffice 
for both, or he deliberately chose to grant the fixed quantity 
unconditionally, and without reservation for his own conve- 
. Nience. 
[ Where, however, the right merely grew up in an undefined 
_ way, on sufferance, and without special grant, no intention of 
the owner to exclude his own natural enjoyment can be in- 
ferred]. 

It ihe produce is insufficient, both parties suffer an equal 
diminution. 

These principles are not always admitted, and some authors 
controvert them, e. g., Von Bangerow Lehrbuch der Pandecten, 
(§ 840, Anm., 2, 4), 7 Aufloge, 1863, Windscheid also, § 209, 
pages 296-9. 

(d). The duty of the right-holder to care for or to apare the 

forest (‘ waldschonpylicht”), 
,,_Basides tho restriction of rights to the wants of the right 
holder, to the capabilities of the forest and with reference to a 
(possible) concurrent right of enjoyment residing in the forost 


“9 Wants, é. a, after acconnti 
either may possess, 


ing for other means of partially satisfying it, which 
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owner, the duly of the right-hulder tu enjoy his rights withoat 
destroying the forest, is always to be enforced, by regulations 
in respect of locality, season, and manner of exercise, 

This follows from tho nature of a forest right, which is one 
of using the produce, but not extending to the substance of the 
servient™ estate. 

Such a principle is well expressed in Art, 80 of Theil L, 
Tit. 22, of the Prussian Landrecht, which runs as follows :— 

& Whoever has the right to keep (hiten) his cattle on the soil 
of another, must make use of that soil so that the owner of it, 
suffers no damage in the substance of his estate, and so that 
he is not hindered in the usual cultivation and utilization of the 
land according to its nature.” 

And in §241 =— : 

«Tho right to dig earth, stone, or clay, &e., on another person’s 
ground must always be so exercised that cultivated fielda, grass 
mendows, pens and folds and trees, suffer no injury thereby.” 

In case of all wood-rights, these depend on the continued 
existence in a capable state, of the forest, for otherwise there 
would be no perpetua causa for the right, which the received 
principle recognizes as necessary in the case of a servitude. It 
js then obvious that the wood right can only be so exercised as 
not to interfere with the regular and continuons yield of tha 
forest. An uncontrolled, irregular, and uncertain cutting b; 
right-holders would certainly result in the deterioration an ale 
timato loss of the forest itself. 

Tt is true that the case stands otherwise with rights to graz~ 
ing, to grass, and to collecting herbage under the trees, for 
these are likely in many cases to increase, the fewer trees there 
are. [But still the right-holder must spare the estate ; he can~ 
not separate the parts and say he will take care of tho soil-sub- 
stance, but has no business to care for the trees—for the forest is 
ono whole—soil and trees ; one cannot be taken apart from the 
other]. All laws, however, exprossly provide that rights of this 
class must be so exercised as not to interfere with the manage- 
mont of the estate asa whole. Nor can the grazing-right-hold- 
er, for instance, sey—‘ thore was only such and such a stock 
on the ground when my right originated, yon cannot improve 
your forest and increase the stock.’ Because the continuous fill- 
ing up of blanks and restoration and improvement of a forest 
till it reaches the best possible condition, proper to a forest of 
that kind and class, is naturally part of a good and reasonable 
management of every forest estate, and this cannot be hindered. 


* [Riven a turf cutting right, or a right of digging gravel, ia such, though in 
strict theory it involves a diminution of the actual soil mass. But in practice 
tarf forme again, and is therefore mach more analogons to produce and even 
gravel, though not reproduced, doos not practically injure the estete: no one 4, 
Soald have a right to take such large quantities of gravel or soil as to convert 
the removal of the forest into a great pit). 


Peale a Vpedlar tein. i ae cuaiend auiee Ra ereaeelt 
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The Prussian Lundrevht specially provides that whore a, right 
can be exercised, equally well for the right-holder in moro 
ways than ono, that way is to be selected which is least burden- 
some or least to the detriment of the servient estate. 

The extent of the restriction which is imposed on the right 
holder, for the safety of the forest, is expressed in the regula- 
tion, as regards locality, season, and manner of exercising each 
right. In order to facilitate the protection of the estate, certain 
rights may be restricted in their exercise to particular seasons 
or even to certain fixed days. 

All these matters are provided for in special laws, 

ihe do not go into detail in this part of the paper, aa there is 
nothing new ; and what is mentioned will be already found in 
my Handbook of Forest Jurisprudence]. 


(0). The anmer's right of working hin forest, 


In the same legal principle as that which compels the right- 
holder to spare the forest, the forest owner has the right to have 
his forest worked always in a proper acientific manner, this right 
is only limited by the necessity of providing for the due exercise 
of the existing rights, 

The owner’s right consists in freedom to do— 

(1), all acts of ownerchip that do not touch the sorvitud 

right in any way at all; ; 

(2), acts which do affect the right to some extent, but are 

requisite to maintain the forest itself (Wald-eul~ 
atanz), or to accomplish the natural purpose and des- 
tination of the forest, or are demanded by the rules of 
® regular forest working: also any acts or practices 
which are usual in the locality where the forest is sit+ 
uate ; or measures which wete being taken (accord- 
ing to tho state of the forest) at the time when the 
: rights originated.* 

This submission of the right-holder, follows from the defini- 
tion of a right, that the owner has the totality of rights in his 
estate except only in so far as the right of the servitude holder 
to his own enjoyment, limits him. A servitude takes away 
from the ownor, no onpability, or fuoulty of notion exeept that 
which would interfere with the enjoyment of the servitude, 

The right of the servitude holder to have the forest (the 
substance of the estate) maintained so as to serve his purpose 
corresponds to the right which the owner has, on his side, to 
Keep Bis forest ima good condition. ‘The ‘substance’ of ihe 
forest, consists, as wo have said, of the soil, and the surface 
Rrowth ; and as parts of the surface growth must be considered, 
all arrangements and groupings of the growing stock, the age 


* Unless of course there waa an express title granted with the right, or become 
prescriptive afterwards to forbid any particalar act on ths part of the owner, 
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classes, &c., which result from the method of working the forest 
and its arrangement ona periodic plan of cutting with refer- 
ence to its reproduetion in a given term of years. Part of the 
tight to maintain the forest is the right to maintain it in a con- 
dition to fulfil stiootively and completely its normal, natural 
and proper purpose. 6 natural purpose of a forest is the 
abundant production of wood : the existing state of the forest 
yoay not be snch as to fulfil this object; and in anch case the 
right-holders must submit to restrictions necessitated by such 
changes in the forest as will tend to secure the establishment of 
the desired conditions, 

This is expressly provided for in the Bavarian law.* Tt fol- 
Jows that if the ‘eubstanco’ of the forest is to be maintained, 
md that in such degree that a complete wood-production (as 
the normal object of o forest estate) cars be satisfactorily attain- 
ed, tho owner must havo the right, and the right-holder be 
hound to submit to a regulated forest-working scheme or system. 
For under the head of “the maintenance of the forest” come 
the arrangements necessary for securing a continuous supply 
ef wood fit to cut; the cortinnous reproduction of wood in 
placo of that cut and carried away, tho protection of the estate 
against injury from wind and weather, by means of a fixed 
miothod in, and direction of, the lines of felling ; ‘and under tha 
head of “fulfilling the normal purpose of the forest estate” 
come, the utilization of the wood before it rots or deteriorates, 
the filling up of blanks, and the selection of different kinds of 
trees, adapted to flourish in the different parts of the forest, 
according to their soil, exposure, and so forth. 

All those matters together constitute the aim and object of 
x regulated forest-acorking system. 

All the chief laws, therefore, contain provisionst that.the 
exercise of forest-rights can nover interfere with a properly 
regulated system of forest working. In all cases the forest 
right-holder has no claim to compensation, unless indeed the 
necessity for any mensures, which specially restrict his right, 
has directly arisen from the neglect or wrong doing of the for- 
est owner. 

Tho standard of forest manayement—the standard condition of 
forest, which the owner ia entitled to attain to, and for the at- 
tainment of which the exercise of forest rights has to be regu- 
lated, is the condition of the forest (according to the custom of 
the locality thereof) which existed at the time of the origin 
of the forest servitndes. 7 


This law also provides that if the right-holder thinks the changes and other 
operations undertaken by the owner, ara going top far, or are more than his right 
due maintenance warrants; application may be made to the forest authorities 
who are to determine the question, and determine what, if any, compensation is 
to be given to the rightsholder, 
$Ofm, for example, the precise terma of Art, 24 of the Bavarian law of 1852, 
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It is obvions, for instance, that if a deciduous coppice with 
sparse standards and with much space for pasture, were convert~ 
ed (according to a method of treatment since become general 
in any locality) into a coniferous high forest, the grazing right 
would become almost worthless, And so might a forest of heech 
firowood growth be converted, to the destruction of the rights 
of pawnage (feeding pigs on the beech-mast). But such changes 
of the forest to something quite different to what it originally was 
(et the time of the origin of the right) would bo to ignore both 
the inherent constituents of the right, and also the legal princi~ 
ples, which we have already noticed, and which are that the 
owner must abstain from acts, which interforo with, or nullify, 
the enjoyment of the right; and that all acts of the owner, 
other than those of the usual cultural kind, are only admissible 
when they do not diminish the just enjoyment of the right- 

older, - 

It is only fair then to consider the original character of the 
forest, as a standard, and allow the owner to maintain and to 
improve within those lines ; but not to change and entirely al- 
ter the sort of forest, so as to harass the right-holders. 

The parts or elements of a system of working, which may each 
demand a few words of special notice, are the following :— 

(a). Laying down of a working-echeme to be systematically 
followed out ia the future—The condition of the tree growth, 
an the production of the material of the forest is secured by 
this. 

In every working-scheme, both time and Tiace, method, aim, 
and purpose of working, aro Inid down, and the limits of the 
possible annual yield are fixed; and thus obviously, the safety 
of the ‘substance’ of the forest and the fulfilment of its natural 
pugpowe und destinalion, are alike secured, 

herever such a scheme, duly considered, of necessity, tonch- 
es the enjoyment of a right in quantity, extent, or in its locality, 
the right of user, must—to the requisite degree—give way. 

If thore has not heen hitherto a regular working system 
introduced, the forest owner can at any time introduce one.* 

[It should be borne in mind that it is generally, if not always, 
possible to arrange a working scheme with special reference 
to rights of user, provided of course that those rights are not so 
excessive, that it becomes impossible to provide the quantity 
of wood, &e., they demand without exceeding the regulated 

ield of the forest, or without having such an area open to graz~ 
ing as would make it impossible to keep the requisite proportion 
of the area under young growth and seodlings, &c.] : 

(8). Right to eut the wood.—The successive production of 


* ® Bee this laid down in the Prassian Landrecht, Tit, 29, Part, Art. 171. 
And the new order must of course be arranged so as to provide for existing graz- 
ing rights, as far as possible, 
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wood to le cub and removed and the cutting of the samo, is 
part of tho ‘natural destination” of every forest, and is the aim 
and end of every well considered working-scheme. No right- 
holder can, therefore, prevent this. The utilization of the wood. 
of course implies the removal of all that comes to maturity 

materially, that is, for its special object and designation, as 

irewood, hop-poles, building wood, &e.], and before it begins 
to deteriorate, spoil, or lose value. =, 

The right-holder, who likes to see ull beech-mast*-hearing 
trees (for example) left to stand, cannot object to such neces- 
sary cutting. ‘Nor is the forest owner bound to leave old stems 
to decay and fall or break off ; or stems that ought to be thin- 
ned out, to wither and dic ; in order that the right-holder to 
dead and fallen wood may have something o fill his sacks with. 

Rights to dend wood and fallen stems, are after all essentially 
gratuitous rights, and are dependent on the casual existence of 
such wood ; and no forest owner can be compelled to work his 
forest so badly as to secure the existence of a quantity of it. 
The holder of such a right must have known all along, that 
where there is not a great excess of forest production—which 
makes care and regulated working of the wholo impossible or 
unnecessary,—the forest owner, if ho works his forest in a rea- 
sonable manner, can almost entirely obviate the existence of 
decaying and falling stems and branches, 

When such rights are formally extinguished by process of 
law, it isa question of tho precise origin and circumstances of 
the right and the actual facts of its exercise whether any com- 
ponsation is due, or whether tho forest owner would be forced 
at least to find a certain quantity of cut standing firewood in 
lieu of it,f or himself to cut and deliver the doad stems found 
in a thinning or “ forest cleaning.” 

(ce). Right to secure reproduction.—The forest right-hotfer 
must submit to such restrictions as are imposed by the neces- 
sity of reproducing an area cut over, and also of planting up 
the blanks in a forestt (in the absence at least of a special title 
otherwise). This planting up can always be done gradually, 
and with respect to the requirements of the grazing rights. 

(d). Right to protect the forest. —This right finds illustration 
in the provisions which special laws contain to prevent the de- 
struction of the forest soil by the exercise of the right of raking 
up the humus, é&e. ; or those for closing areas covered with young 
growth against grazing rights, and such like. . 


* Thus Art. 176 of the Part I, Tit. 22, Prossian Landrecht—~ 

“The holder of a right to beech-mast, cannot object to the owner, and other 
wood-tight-holders, cutting trees that produce the mast, when auch cutting in 
according to the rules of forest working” (foratmassig). This means that every 
thing may be cut, because it is mature, or to prevent deterioration, or to secure 
the development of standing growth, or the reproduction of the forest. 

+ Seo on this subject, Eding, page 193. Also Pfeil, page 108. 

As expressly decided by the Prussian Obertribunal in December 1887. 


. 
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{¢). Right to (locate? the user or aasign ite emereise on” cer 
bain specified portions of the forest.—Rights are regulated as to 
their place, season, and time of exercise, and various special lawa* 
are to be found which require that no right-holder should oxer- 
cise hia right without notice to the owner, so that he can be su- 
pervised ; or that certain days are fixed, or areas determined for 
the exercise of certain produce rights, 

Tt often happens that by the original title, or by the nature 
and circumstances of the right itself, the exercise is necessaril 
confined to a certain place; then of course that has to be attend- 
ed to; but even so the French law (Code Civil, Art. 701) goes: 
#0 far as to allow the forest owner, to assign a different place for 
the exercise, provided that the right can still be exercised to the 
holder’s reasonable convenience, and that changed cireum- 
stances have rendered the right as originally located unduly 
burdonsome to the forest owner, or a real hindrance to rational 
improvement, 


Szorion IT. 


The limit of the forest owner's right with reference to forest 

servitudes, 

Servitudes, as we have seen, entail certain limitations in the 
exorcise of the tight of ownership of the sorvient estate. ‘Theso 
limitations consist in the obligation, to suffer or permit some- 
thing, to forego some action, and even (exceptionally) to do 
something. ‘The owner must suffer or permit the due exercise 
of the right.. The limits of a ‘duo exercise of a right of user 
were considered in Section I, The owner must forego such acts 
as would prejudice the reasonable enjoyment of the right. Such 
acts may be in the course of forest working, or in the course 
of a concurrent enjoyment of the forest yield along with the right- 
holder, And we shall ascertain the limits of the owner’s 
right by giving e proper answer to the question—What sort of 
acts must the owner pretermit, in order to avoid any illegal 
trespass on the province of the right-helder ?_ As to the excep- 
tional obligation of the forest owner to do something for the 
right-holder, that, as we have seen, cénsists solely in fis being 
bound to maintain the forest, as the perpetua causa, or permanent 
source of satisfying or supplying the right. 

We have then to consider the limitation of the owner’s right 
under the three heads—(1), of the right of working and man- 
egement 3, (2), of the owner’s concurrent enjoyment along with 
the right-holder (mitnutzung); and (3), of the duty of maintain- 
ing a forest in # condition capable of satiafying the right. 
~ 1. Limitation of the right of working and management-— 
Within the meaning of forest working and management aro all 


* Compare, for instance, Arts 79, 112, 120 of the French Forest Cods, 


f 
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meastres, having for their, object, the utilization of the forast, 
and getting therefrom its due yield of produce, namely, tha 
devising of working-schomes, the regulation of the yield, the 
disposition of species of tree determining the method of manage- 
mont, fixing the period of rotation, establishment, in a particular 
form, or disposition of the growing stock, cultural and growth- 
treatment (thinning, pruning, irrigating, &.), protection of the 
forest, and also utilizing and converting into monoy the various 
products of the forest. A perfectly unfettered forest mana, 
ment, would in all these matters, have an unrestrained action 
on every part of the “substance” of the forest. Not so a forest 
managemont burdened with rights. Such a forest can only be 
managed and worked within certain limits, which we have now 
to define. Inside this line of limitation are the measures which 
are within the owner’s legitimate “management-right ;” out~ 
side it, are acts of management which are inadmissible and 
must be foregone. 

Generally, as we have already seen, the right of management 
ineludes all measures which do not really interfere with the 
servitude, or.even if they do, to some extent interfere with or 
diminish it, ara still admissible, because they do not involve any 
change in’ the character of the estate, or the method of its 
management as there existed when the right originated, or 
because they are absolutely indispensable to the maintenance of 
the forest as such, and necessary to enable its natural purpose 
and destination to be attained, 

For instance, a forest owner would be entitled to ent out his 
wood and thin his forest, sooording to a reasonable and recog- 
nized, workmanlike method, even though by so doing he should 
much diminish the quantity of dead stems and rotten wood, 
which a holder of ihe right to fallen and dead wood might 
otherwise obtain.” r 

Taking now the other side of the question, tho owner's right 
of management, with respect to opposing rights of user, does 
not eatend to, or excludes, stich measures of management and 
cultivation, in themselves projudicial to the servitude, as in- 
yolve changes in the originalt character (batendeart 1) and me~ 
thod of management of the forest—such changes not bein, 
indispensable to the maintenance of the forest, or to its conti- 
feed! utility, or to its reasonable, workmanlike, management, 
but being merely desirable, with a view of enhancing the forest 
yield or furthering cortein special objects and ambitions of the 
owner's. 


* "The only claim to compenseflon in snch a case would be one we need hardl, 
take any practical cognisance of, (but which is conceivable, only when & spectal 
contract, or its equivalent, had led a right-holder to suppose a permanent supply 
of A cettain quantity of dead wood, &c. mt 

4 By ‘original,’ is here meant, the class, style, and condition of the forest as it 
was af the time when the right of user originated, : 
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Alll this follows from the nature of a right, when it ia romem- 
bered, that permanence or durability is an ossential element. 
The dominant estate has a permanent, regular, need or require- 
ment or advantage to be claimed; the servient estate a perma- 
nent working condition, capable of satisfying that need, or 
yielding the advantage. The owner cannot, therefore, arhi- 
trarily introduce @ new character and form of management, 
still less, a change in the very nature of his estate, such as 
would render it no longer possible to satisfy in any reasonable 
manner the just demands of tho right-holder.* He can only 
make changes when they are demanded by the actual mainte- 
nance, not the mere improvement, of the forest,f or by the 
requirements of a reasonable working (as when a forost has 
been heretofore worked at haphazard without a serial aystem 
of felling compartments, and so forth, and these are now intro- 
duced), or in order to enable the forest to fulfil its natural and 
propor destination. 

ding} has also considered that in a forest subject to rights 
of pawnage (acorns or beech-mast) an owner could not intro- 
duce new methods of cultivation, merely to get a-larger income 
from his forest, to the projudice of the Tieht-holdere. 

Various modern laws have enacted special provisions as to 
the rometly which the right-holder has in case the owner over- 
steps his legitimate action in dealing with tho estate, Such 
remedies may consist in either a compulsory restoration of the 
status quo ants, or of giving compensation in money, or in kind, 
as where (under the Prussian Landrecht) a forest owner who 
has taken such stops to removo all dead and fallen wood, that 
right-holders entitled to those materials can get none, is com- 
pelled to furnish an equivalent supply of cut standing wood, 
af that is possible, and if uot to pay in Money. 

The excess on the owner’s part is likely to happen —(1), 
through clearing of the forest and converting it to arable or 
building land; (2), wasteful working without care for repro- 
duction ; (8), changing the species ; (4), changing the method 


% Nor conld he do #0 even though such a chango had become very general in 
other unburdened estates, owing to a general prosress in economio kenwledge, 
of a general change in the demands of the market.” Only would it be admissible, 
in the conceivable but not practically likely case, when an old standing form 
of forest had become absolntely valueless, and when a change to some other kind 
of forest growth is really indispensable, 


+ [But the term ‘mero improvement” requites to be guarded carefully, ea 
poliahy for Indian Stndents, It in possible to ¢mprove almoat any forest, Gren 
though it is in a prosently satisfactory condition and under orderly management: 
end itis to such cases that onr author reffra. We must not Onderstand that 
rights cen stend in the way of “improvement” ofa kind whieh consis in subs 
atituting a wotl-grown stock for a badly grown one, « methodical management 
for a haphazard one, and so forth}. 


+ Eding, page 98. 
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of felling, &., (8), shortening the term of rotation ; (6), mtea+ 
suros for cultural treatment of the growing stock. 

Tho laws of many European States provide in some cases for 
prohibiting the clearing of forests, on the part of the owner, 

Changes in the forest species, e.g. an oak or beech forest ine 
to a coniferous forest (to the projudice of pawnage-rights) or 
introducing beech and spruce, in the place of oaks or Scotch fir, 
to the prejudice of grazing rights, are not allowed. Unloss ine 
deed they aro unavoidable and without any fault of the forest 


‘owner : as whon a soil has lost fertility or its former degree of 


moisture, or has become impoverished hy the exerciso of atrew 
rights, so that it can no longer properly support a growth of the 
original species. 


uch c meen are not admissible merely in order to increase” 
dl 


the value of the produce ; and it would sccm that the right-holder 
would have to be compensated, even where tha change was con- 
sistent with good forostry—though not absolutely essential ; for 
example, an existing beech-fuel forest may become almost value- 
lesa, owing to the neighbouring cheap production of coal: here 
it would te most advantageous to convert it into a coniferous 
forest. No doubt the forest owner could in such acaso demand 
to be allowed to buy out the right, or to furnish some equiva- 
Jent for it ; but still in principle the respect for the existonco of 
tho right, oven under these rather oxtreme circumstances, is re- 
cogni: . 
Changes in the mode of working, may affect rights very much. 
A change from regular compartment felling to selection felling 
implies, a general admixture of ages all over the forost and con- 
sequent carrying out of cuttings over the whole area, and the 
springing up of young growth, which may be inconveniont for 
zing, A change from high’ forest to coppice, may almost 
Festroy tights of pawnago and rights to atreu. Such changes 
would not be permissible, unless indeod, owing to former neg~ 
lect, some method of cutting had been hitherto allowed, whic! 
was, in the particular locality, &c., contrary to forest principles, 
and the necessities of a reasonable forest management demand- 
ed the change. 

Some decisions of the Courts had gone so far as to allow the 
right-holder no power of objecting, when the owner adopted a 
management which prejudiced his right, but which recognized 
as a desirable Cewechmssig) one by the principles of forest 
science ; but such decisions go too far, and the more just con- 
clusion seoms to be, that the owner may always do what is 
really necessary for a good and proper working of his forest, or 
may substitute a regular working for a hitherto irregular one : 
but be cannot adopt any and every mensure, which is morely 
‘desirable’ or ‘highly profitable” according to an advanced 
standard of forest working, to the prejudice of right-holders. 

Shortening of the rotation —This may be in some cases desir- 
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ablo, but as it never comes within the scope of an absolute 
necessity for proper regular working, it can never be attempted 
without compensation to the right-holder. 

Measures for the promotion of growth (thinning, pruning, 
cutting to let in light, &.) Whether they are atinissible or 
not, if they tend to diminish or nullify ri; fits of user, depends 
on whethor they are really indispensable for a proper manage- 
mont, or whether they can be dispensed with, or carried ont 
gradually or in a moditied manner. The question of thinning 
presents some difficulty, because, a forest can do without thin- 
ning: natore will kill off the suppressed and over-crowded 
stems, and thinning after all only assists and expedites the 

* processes of nature. It would appear then that while a forest 
owner cannot be asked altogether to forego thinnings, he can 
be roquired to regulute them so as to leave something for the 
right-holder to dry stems.* [A distinction may in practice he 
drawn between thinnings that are fairly classed as necessary, 
and those which can only be called decrable|: 

The same principle may he applied in the case of prunings 
of living branches, which may be so effected as entirely to 
remove all chance of a right-holder finding any dead branches 
or fallen wood. 

2. Limitation of the owner's right of concurrent enjoyment 
along with the right of user—The ownor has, as we have seen, 
not only his obvious claim to the surplus, which remains after 
the right is satisfied, but also, when the produce is not more 
than sullicient he can claim, to deduet first what mnst go to pay 
for the control and supervision of the forest, and in the case of 
indefinitely granted rights can claim a conewrrent enjoyment 
along with those rights. When the right is ab origine, defined, 
and the produce is not more than sufficient, then it takes pre~ 
codence of the owner’s concurrent use. The owner must not 
eroate new rights to the prejudice of those already in existence. 

‘The owner. may have a concnrrent right of grazing his own 
cattle along with those of the right-holder, but would not be 
allowed to cut the grass for his own use. 

‘The author hero has a number of paragraphs regarding rights 
to dead wood lying (Lerholz) and to the leavings after fellings 
(Abraum) in certain cases, As the former right is both rare and 
unimportant in India, and the latter unknown, it would serve 
no useful purpose to reproduce the remarks at pages 134-136 of 
the original]. ‘ 

3. Duly of the owner to maintain his forest.—According to 
the legal notion of a servitude, the limitation which such a right 
imposes on the holder of the servient estate consists only in this, 
that the owner must syfer the right-holder tv use the estate for 


* Cyr. Roth., § 284, page 288. 
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the purposes of his right: and he must forego all such acts aa 
interfore with, or diminish, or nullify the right. On the other 
hand, a right of user does not (ordinarily) require the ostate+ 
owner (actively) fo do anything in the interest of the tight. 
(Servitua in faciendo consistore neguit), This principle admits 
of one exception, to this extent that in some cases the very nox 
ture of the right or servitude requires the owner to maintain the 
servient property ina condition fit to serve the purpose of the 
rightcholder. In this case with the right in rem, is mingled a 
certain element of personal obligation on the estate owner, viz., 
the obligation to maintain, The Roman law already recognized 
this in the servitude oneria ferendi, as when the owner of a (ser- 
vient) wall or pillar was found to give its support to an adjoin+ 
ing (dominant) building, here ‘the servient owner might bo 
hound (actively) to keep the wall or pillar in a sound and sup- 
port-giving condition. 

This principle has been adopted into various modern laws, 
in some cases the owner bearing the entire burden, in others, 
sharing it with the right-holder. The cases of right created. 
by contract for a consideration, where the servient property 
is not ina condition to support the right, the owner alone is 
bound to restore it, unless indeed the cause of the failure is 
accident or vis major (beyond the control of the owner). And 
so where a right of way has been conceded by agreement, 
the owner of the soil may have to maintain tho ro: way in a, 
suitable condition. 

In cases where the right-holder is bound to contribute, it is 
always where both he and the owner, have the right to enjoy 
together, the same thing ; or where the damage to be repaired 
has been caused by accident or vis major, and is equita ly no 
more to fall on the owner than on tho right-holder, but should 
he shared by both, 

Tn the case of forest rights, however, the principle of sharing 
4 contribution on the right-holder’s part, has no application ; 
only that of the owner’s duty of maintenance is in question. 
The duty of maintenance is different according to the nature 
and object, of the forest right. In this respect it is important 
to distinguish between rights which affect the forest soil and 
thoso which touch only the upper growth, viz., the stock of 
trees, In those which ‘affect the soil, such aa grazing rights, 
turf entting, grass cutting, heather cutting, &c., the condition 
of the tree growth is generally of no importance ; indeed, the 
less well stocked the forest is, the larger will be the amount of 
available material. ‘ 

But the forest owner is in no way bound to keep his forest in 
an ill-stocked and somi-productive condition merely to benefit 
the grass rights, &. 

Ts, it should be observed, is true when the whole aron is 
forest, and would naturally—as forest—be equally well stocked 3 
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but cases are conceivable, where rights might exist in such » 
mannor, that the estate owner would be bound to maintain a 
form of management in which the surface is partly devoted to 
trees and partly to turf for grazing as the principal object of 
each pant 

The right of user is hore subordinate to the right to maintain 
the estate in proper working order for the purpose of fulfilling 
its primary function. Only the owner must, as we have seen, 
pretormit all such changes in the method of management hither- 
to followed, as are not in themselves necessary to the proper 
working, and would interfere with the enjoyment of the right. 
But it is always deemed within the necessary scope of a pro- 

er management, or of an admissible change or improvement 
in management, to effect a complete stocking of the forest area. 
Nor is the forest owner bound to undertake active operations 
to maintain or improve the soil production required for the right 
(we are now speaking of soil rights as distinct from those affect- 
ing the tree growth). No duty of maintenance, in this sense, 
exists, oven though the right be one created by contract or the 
forest owner had a concurrent right of enjoyment along with the 
rightholder. The right-holder can only chim to practice and 
enjoy hia right, while the owner passively submits to it, and car 
ries on his proper forest management without undue interfer- 
ence therewith. 

But there aro rights which affect, not directly the soil of the 
forest, but the treo growth, and here the owner's duty of main~ 
tenance presents a different aspect. ‘The principal rights of this 
class are rights to wood (rewood, building wood, &c.), to resin, 
to fruits, has beech-mast, acorns, &c.), or to humus and dead 
lenvos (sirex). If the growing stock were not maintained, there 
could be actually no exercise of such rights, at all, Mainte- 
nance of the forest on the part of the owner is hero, a naturally 
as well as a juristically, essential concomitant of the right, 
Without a permanent growing stock the perpetua causa of the 
servitude would be wanting. i 

The maintenance of the orest is thon, in all cases, the owner’s 
duty ; no matter whether tho right is acquired by prescription 
or hy grant, or whether the owner makes use of his concurrent 
right of enjoyment or not. 

This duty consists in abstaining from acts which would nulli- 
fy the right, and prohibits all wasteful working or “ forest de- 
vastation,” i, ¢., wholesale cutting without provision for repro- 
duction and restoration.* 4 

Tho fellings must be so arranged as to leave the requisite stock 
of a kind suited to the right-holder’s requirements, as far as 
this is possible consistently with tho principles of management, 


* Compare ding, page 75. 
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Jn some European laws, a ‘forest owner who should neglect 
his duty in this respect, and should thua canse a right-holder to 
he deprived of his supply of wood, é&c., would be bound to com- 
pensate him. 

But the preservation of an available stock of material, does 
not extend to any obligation to keep standing over-mature trees, 
or decayed stems, or those which would spoil if left standing ; 
not even when such material is the subject of a right (e. g., right 
to fallen wood, &c.) 

In the Prussian and Austrian law, a right-holder may claim 
to havo the yield of the forest properly regulated by a working 
scheme—which ineludes of course measures for ascertaining 
and fixing the proper possible yield of the forest, and dividing 
the area into proper groups for successional cutting. 

Lastly, an indispensable part of the duty of forest mainte- 
nance is provision for the due reproduction and restoration of 
the forest.* 

This is recognized both by the laws and by the decision of the 
Courts. A continuous noglect of proper measures of repro~ 
duction would ultimately bring about a wood-famine, and would 
thus put an end to rights of user altogether. 


NOTES ON FOREST ADMINISTRATION IN SEVERAL 
EUROPEAN COUNTRIES. 


Sous time ago, I begged Mr. Brandis to ascertain for me to 
what department of ihe ministry forest administration pertained 
in the different countries of Europa, and where and to what 
extont instruction in agriculture was combined with the teaching 
of forest science. Mr. Brandis has beea good enough to draw 
up a note on the. subject, which I think will be useful to record 
in the pagos of the Indian Forester. oR: 


Fearon. 


Forest administration was formerly under the Ministry of Finance. 
By a decree of the President of the Republic, of 15th December, 
1877, it was transferred to the Ministry of Agriculture and Com- 
merce. This department, which is now styled the Ministry of 
Agrivulture, has ever since dealt with the forest business, There 
are several Schoola of Agrioulture; at theso, Jocturcs on aylviculture 
are delivered, and at the Nanoy Forest School there is a Professor 
of Agriculture. 

Avsraia, 


The administration of the Austrian State foresta is under the 
Ministry of Agriculture. The school for those who desire to enter 
the State Forest Service iy combined with the Agricultural College 
under the designation: Kaiserliche Hocksohule fir Roden oultur in 
Wien. This institution has a very strong staff of Professors, among 
whom are four Professors of Forestry. 

Besides this, there are four provincial institutions, two of which 
are maintained by the State, viz., Die Technische Hochschule, Grats 
for Styria, a Civil Engineering College with one Professor of For- 
et, Lehrauatait fr Forstwirthshafi, Lemberg for Galicia, attached 
to the Civil Engineering College, with two Professors of Forestry, 
The two other forest schools, Weisswasser in Bohemia and Eulenberg 


gr 
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in Moravia, are private institutions, which are maintained by the 
large forest proprietors in those provinces, 


- Pavasta. 


The administration of State Forests was placed under the Min- 
istry of Finance by Royal Decree of 16th December, 1808, and this 
Srrangement continued until 7th August, 1876, when it was trans- 
ferred to the Ministry of Agriculture and Stute Domains. There 
was a break from 1835 to 1848, during which period the State 
foresta were in charge of the Ministry of the Royal House, Under 
the existing organization the Oberland forstmeister is in charge of 
the Forest Branch in the Ministry of Agriculture and State 

omaing. 

The two Prussian Forest Schools of Neustadt Eberswalde and 
Minden are exclusively intonded for forest students. Sylviculture 
is taught at Poppeladorf and at tie other schools of Agriculture. 


Bavanta. 


‘The State forest administration ia under the Ministry of Finance. 
There is a-Forest School at Aschaffenburg, and another attached to 
the University of Munich. 


Saxowy. 


The Ministry of Finance has charge of the State forests. The 
Forest School at Tharand waa formerly united with » School of Agri- 
culture. A few yeara ago it was decided to attach thia institution 
to the University of Leipzig. There was at the time a talk of 
moving the forest school also to Leipzig, but it waa found more 
convenient to leave it at Tharand for the present. 


‘Worrrmsraa, 


The State forests aro under the Ministry of Financo. ‘The forest 
school was formerly at Hohenheim, where it was combined with the 
school for Agriculture, In 1881 the forest school was attached to 
the University of Tiibingen, while the school for Agriculture con- 
tinues at Hohenheim. 


Boxy: } D. Baayors. 
19th June, 1885, 


THE MOREL. 


Ir may interest the readers of the Indian Forester who ure for- 
tunate enough to possess fine palates, to know that the morel 
(Morchella esculenta), an edible fungus which rivals the truffle 
in delicacy of flavor, is common in Jaunsar, and was found by me 
in abundance in May last in that portion of the Dedra Gad deo- 
dar forest helonging to the Keuntul State, which suffered so seve- 
rely from fire last year. The paharis set great valuo on it, and 
eagerly gather all thoy can find. 
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Tho following is tho account of this fone in the Treasury of 
Botany, where a good illustration of the plant is given :— 

“Morel ie the common name of Morckella esculenta, which under a 
variety of forms, ocours in various parts of the world. It is occa- 
sionally plentiful in this country, but the greater part of what is sold 
by the oilmen comes from Germany. A large quantity is collected in 
Kashmir, As it dries very readily, and may be kept for some time, 
it is much used by cooks to flavor gravies, Itis also dressed in va- 
rions ways when fresh, and makes at excellent dish if stuffed with 
finely minced white meat. When plentiful it may be advantageously 
employed instead of mushrooms to make ketchup. Morels aro parti- 
enlarly fond of burnt goil, and the collection of them is so profitable 
to the peasants in Germany, that they were formerly in the habit of 
setting fire to the woods to encourage their growth, till the practice 
was male punishable by a special law, M. semilibera may be known 
from the common morel by the border being quite free for some dis- 
tance. It has a bad reputation, and requires, therefore, some caution 
in its use, The genus Morchella is distinguished by a deeply pitted 
naked head supported on a peduncle, The depressions are sometimes 
regular, but occasionally they assume the appearance of mero furrows 
with wrinkles like interstices,” 

N. Heanzz. 
. 


NOTE ON DEODAR FLOWERS AND CONES. 


T WATCHED a tree just in front of my house, which I have ob- 

_ served to bea male, that is, it has never borne cones (durin, 
the past four years). On the 20th June there was not a sign o 
catkins, even with a glass, but on 26th June I found them for 
the first time ; so small that the scales were not visible. This 
may be taken as about the earliest appearance of the malo 
flowers of deodar, 

Regarding the cones—they are now 4 inches long and 2} 
inches diameter. Can there any longer be doubt that these will 
ripen in October? If they do, then it is proved that from the 
first eppetrance of the cones (20th August, 1884) to the ripen- 
ing in October 1885, a period of 14 months elapses, and not two 
years. It has also been observed this year that trees which bore 
seed fa. 1884 (last year), hava again canes, which should vipan in 
October next ; these trees were specially marked, and seedlings 
are alive and carefully protected, under them. 


Katatop, } 


9th August, 1885. J.C. McD. 


Norn.—We have received two young deodar cones from our contributor, each 
abont iach long, which be pleksd on the 20: Augant af an altitnds of 0,500 


JI). PFFICIAL PAPER. 


NOTE ON STRIP FELLINGS FOR SAL COPPICE. 


Tntroduction.—The principal reason for the adoption of the sys 
tem described in this note, and called by me the “strip sys~ 
tem” (from the forests being felled in strips in regular order), 

* is the gradual conversion of sal coppice forests in the plains ‘ 
from a stato of ill-conditional pollard or crooked coppice growth, 
into well grown, straight coppice rowth ; this is one by cute 
ting over the felled trees flush with the ground, by which, as a 
rule, strong straight shoots come up from the ground level, and, 
if Froperly protected from fires and cattle, the newer growth 
will give useful material for native buildings and agricultural 
purposes ; the inferior growth, as well as the tops and branches 
of the felled trees, will supply fuel; whereas under present 
circumstances the prpduce is stunted in its growth, and the 

ter part is unfitted for building and agricultural purposes. 
Fhe two forests in which I have adopted the system are the 
Akona forests of the Kapurthala State in Bahraich, and the 
Pilibhit reserved forests. In the former the bulk of the forests 
consists of stems which have been cut over about 4 feet from the 
gronnd, and when any straight shoot appeared it was cut off ; 
is system having been continued for many years, the sluck om 
the ground is principally composed of gnarled and crooked 
stems which give but few straight shoots ; the diameter of tho 
stems as a rule varies from 4 to 9 inches at one foot from the 
ground. In Pilibhit the trees wero originally cut over badly, 
ond with the combined influences of bad treatment,” fires, frost, 
and climbers, are principally crooked young shoots (on old 
roots) which at prosent are only useful as fuel : it is hoped that 
much of the re-growth under more favourable circumstances 
will be of much more value, and yield building material, 

‘As far as I know, felling in narrow strips or belts is only 
cceasionally practised in a few places on the Continent of 
Europe, and this is for the purpose of obtaining reproduction 
from seed in “high forests” situated on mountain sides ; here 
narrow strips are cnt in a direction at right-angles to the 


Ib is possible that come of the crookedness of the stems may be attributed 
to iter Gre treea falling and damaging young coppice shoots—ses para- 
graph 21 (7). 
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direction of the prevailing wind, so as not to let tho wind got 
into the forests and work destruction among tho weak, tall, 
drawn-up stems, which it would if large spaces were felled at 
once. 

1 know of no ioe forests having been worked on the 
“ strip system ” till | experimented in Bhira and Akona. 

In Oudh, in making 100 and 50 fect clearings in the past 16 
years in “high forests,” for block and compartment division 

lines, I noticed that the growth of seedlings and saplings in the 

cleared belts, on good and average soil, was much superior to 
that in the high forests on both sides of the clearings, light 
being admitted ; at tho same time for some part of the day, 
though there is no deleterious “cover,” there is partial shade on 
the clearings, and at the same timo the growth on the clearin; 

ts the benefit of the atrial moisture from the adjacent hi, 

forest, In pour soil, and where thero is much grazing, the 

reproduction from seed has been poor, and the stools of even 
young trees have not coppiced, as in these broad strips too much 
sunshine has been admitted ; the bad condition of the soil is 
also shown by there being no long grass. 

In Oudh experience has shown that in coppice forest it is not 
safe to cut over large areas at once, coppice so treated has done 
well in places where the growth was strong and. the soil rich 
and damp, but in other places the frost has got in and the re~ 
growth has been cut over evory year by it, and it has not re 
covered itself in eight years or more. 

In 1877 I made in the coppice forests of Bhira the experi- 
ment recorded in Appendix “A,” Qudh Forest Report for 
1876-77, Mr. Wilmot conducting the operations. I cut over 
five aores in one plot, three acres by two acres long, one acre 
being untouched. (1), two acres (pleut 210" x 420°) flush with 
the ground, entting over everything ; (2), two acres (about 
210’ x 420’) flush with the ground, in strips of 20 feet broad, 
leaving 20 feet of forest standing ; (3), in one acre (210° x 210’) 
T out ont flush with the ground about half the standing stock, 
leaving the best poles. In No. 1 the growth came up with pro- 
mise at first, but the first year of strong frost cut back the shoots, 
and it has never recovered from frost ; it is true that part of the 
plot was on poor soil, that there is much grass, and that a fire 
once got in: in No. 2 the shoots have come up straight from 
the ground, often one good leading shoot, the forest on both 
sides has drawn. them up and protected them from the frost : in 
No. 8 the growth has not been so good, as the shoots cannot 
rise so straight owing to overshadowing trees: fires got into these 
plots as well as in No. 1, but the damage was much less. 

Mr. Amery about 1874-75 cut over a large area of sil coppice 
in the Ramgarh forests, Gorakhpur, over 100 acres in ono 
pines 5 the plot had sdl coppice on threo sides, and a broad 

rainage line on the other, beyond which was lofty sé] forost. 


j 
i 


488 NOTE ON STAIP FELLINGS FOR #AL COPPIOR, 


This area has suffered very much from frost, and part of it was 
planted up with sissi, which, owing to the high grass which 
sprung up, did not do well. 

On the other hand, I have seen a large area further north in 
Gorakhpur, where the soil was better, where Mr. Amory made a 
large clearing about the same time as in Rimgarh: hore the 
trees have come up and do not seem to have beon much damaged 
hy frost ; but they, as a rule, have a number of shoots from the 
same stool and are bushy, I hove seon other places in Ondh 
and Gorakhpur where large clear fellings haye been made with- 
out apparently much damage from frost, but it may have been 
that the soil in the part cut was rich.” In the Rimgarh block 
the coppice forest has been extensively thinned all round the 


_ clear felling, but frost has not got at the undergrowth, showing 


that a certain amount of standing stock protects the young 
undergrowth, 

It is a practise among Indian cultivators to sow lines of arhar 
with their cotton, the latter suffering much from the frost ; the 
arhar, which is one of the only plants besides castor that stands 
the same time on the ground as cotton, and which, though it 
suffers from extreme frost itself, has a protecting influence on the 
shorter and weaker cotton stems under ordinary cireumstances. 

It seems paradoxical at first that in India the frost should do 
so much damage tg young indigenous undergrowth, whereas it 
does not in colder countries, where larga areas of forest are 
coppiced at one time ; but in the colder countries the plant 
is suited to the climate ; the great cry of European foresters is 
“that harm is done in uncovering the soil” in what to us Indian 
foresters is a mild, damp climate ; the plants dry up (particular~ 
ly seedlings), most European forest trees being surface-root 

feeders, whereas Indian forest trees are for the most part deo 
root feeders, and once they have got their roots well down, the 
hotter the weather the better they grow if the sub-soil be damp 
as it usually is ; they, too, are suited to the climate they have to 
live in, Ina state of nature the seedlings of gregarious forest 
trees, as sil, would have some protection from the parent trees 
till thoy could exist independently ; and in the same way where 
young stems are damaged, the re-growth would have the pro- 
tection of the surrounding treos. 


* This is shown particularly in the south Balapur Forest of Akona whieh 
ras cut over for cultivation much lower than usual, and ig now a fine grown 
straight coppice forest, but here the soil is good, wheat still growing on the 
Jand reclaimed from the forest over 12 years ago ; in other parts of Akona land 
that had been reclaimed from tho shi Tofes: bas lapsed into jungle. As a role 
Al forests ara on poor sandy soil if the soil had been fitted for agriculture, 
the chances are there would have been lens afl forest than there is, When I speak 
of the dampness and richness of the soil in forests, it: mast he remembered that 
these two slates are partly caused by the growth itself, and that if tho treea were 
cut away, and the ground plonghed up, the dampncas at onco would disapposr, 
and the richness be extracted by a few years of agricultural cropping. 
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It may bo asked —how is it that tho present sil coppice 
forests oxist ? The reply is, that the people who have had the 
cutting out of stoms havo only felled out hero and there, taking 
the stems thoy required, leaving many that were not fit for their 
wants, and thus securing a certain amount of protection, In 
Akona, for instance, there are plenty of pollarded stems on the 
ground, but the treatment they have received is such that only 
n few straight poles for building can be got out of the forests ; 

* whereas if tho forests had been cut on a regular plan, there 
would have been plenty of stems, not only for the People in the 
immediate vicinity, but for a large population all round the 
forests. But we can trace on the ground where stl coppices 
once were, which, being overworked, have degenerated into une 
fertile wasto lands, with only a fow hardy thorns on them. 

In the past two or three years I have made some small ex- 

riments in strip felling in a small plot near Mahofe (Pilibhit); 

ere, though the young growth in the open is killed by the frost, 
the undergrowth, where sheltered by forest on both sides, was 
untouched by frost. 

In the past three springs I have made experiments in strip 
felling in Akona, where tho forest is for the most part pollarded 
sAl from 25 to 30 feot high, I cut in strips 84, 164, 49} and 66 
feet broad. I am inclined to think that 16} feet strips aro bost 
suited for tho height of tho forest, tho soil, and the growth : 
8} feet did not give enough light, except in‘very thin and low 
forests, any small advantages gained aro, I think, counter- 
balanced by the difficulty of working such narrow strips and b 
the expense ; 164 fect gave enough light, the stems wero well 
drawn up and straight, and the grass there, not having too 
much light, was not excessive in its growth, whereas it was in 
the broader strips (it would do much damage to the re-growth 
if fired) ; and the re-growth in the broader strips did not seem 
to me so straight or well grown, In October last I visited the 
strip follings and found that the dominant coppice shoots (which 
would form the principal growth of the future) on an average 
showed 7 feet high for the first year’s growth, 12 fect high for 
the second year’s growth, and 16 feet high for the third year’s 
growth ; giving rospectively 7, 5, and 4 feet a year, 

From tho first I noticed that the top of every coppice shoot 
was cut off hy some sort of flying boctle or grasshopper which 
must have done its work in the rains ; but T am glad to say 
that the damage is not lasting, a side shoot taking the place (as 
a rulo) of tho killed shoot, though in many eases there was a 
bifurcation, On tho whole, however, the damage is not much. 
Besides tho coppice shoots in the strips, I examined every’ cop- 

ice shoot I came across in the forests, not in the strips, and 
‘ound tho same thing ; so that ib is evident that almost overy 
coppice shoot is enten over yearly, and that the treos general 

recover their straightness with tho next year’s growth, thonght 
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many bifureate ; but I have the conselation in belioving that 
all our straight coppice growth in Bhira, Bahraich, Gonda, and 
Gorakhpur has undergone the same treatment. 

The insect eats tho bark almost all round the shoot about 
6 inches from the top, so the shoot either dies and drops off, or 
is weakened, so that one or more of the shoots in the axils of 
the leaves below the damaged part takes its place ; but there is 
genorally no permanent injury done to the interior of the stom 3 
there are generally small bulges where the new shoots origin- 
ated, which, as the trees grow older, gradually disappear. The 
damage of bifurcation, however, might he remedied, if it were 
found worth doing so, by cutting away one of the contending 
shoots after a year or two. The tops of the rapidly-grown cop~ 
pice shoots (many making as mach as 10 and 12 feet growth 

rom the ground in the first eight months after the original 

stem was cut over) are extromely succulent, and thus attractive 
to the insects ; whereas seedlings, which are not so attacked, are 
slower growing (having only young roots), and are consequent~ 
ly noé so juicy, I expect ‘he crookedness of the coppice in 
some forests is more duo to the attacks of insects and frost than 
to the hot winds to which Dr. Brandis was inclined to attribute 
the ory in the coppice forests of Nawdbganj (Genda Di- 
vision. 

I give in the accompanying diagram, (Fig. 1, Plate I.) a rew 
presentation of a theoraticas felling in strips. I have adopted the 
width of the periodic* strip at Ter fest, as I think it best for 
coppice forests of the height we shall most probably have to treat 
sdl coppice in the first rotation at least, say from 25 to 83 feet ; 
thia width is also‘convenient to work with, as a milo of periodic 
strip covers two acres, every furlong one-fourth of an acre. I 
have ulso taken four periodic strips, te, 16)’ x4= 66", as my 
complete strip and basis for working. “Four” is the first 
number in which after cutting the primary strip I get 9 centrak 

strip that I can cut out in ‘he second period ; five gives un~ 
equal spaces after the first strip ; six leaves five, giving a cen- 
tral strip with two on each side, but the area to be worked over 
is greater. With a fourfold strip ina 24 years’ rotation I work 
over one-sixth of the forest : with a sixfold strip [have to work 
over ono-fourth of tho forest, (Figs. 1, 2, 8, Plate 11.) Thus in 
a forest I cut out the primary periodie strips AA (Fig. aan 
the first period, they have full grown forest ive and DD on both 
' sides, ‘al CC and DR are cut over in the third and fourth 
periods respeetively. BB being cut in the second period, have 
* Ty “period” is meant the number of years that it takes to get round the 
number of compartments into which the forest is theoretically divided, with 
‘one periodic strip ; (in the same way “ rotation” means the number of years 16 
takes to work the four periodic strips, ,, the whole forest): thua if there were 
four theoretical compartinents, the © period ” would be one of four years, and tho 
“rotation” 16. ‘The periorlic strips aro primary “ A,” secondary “ B,” tertiary 
“6,” and fourth in order “D.” 


MOTE ON BTRIP FELLINGS Fon BAL COPPICE. 4a 
the full height of tho forest on both sides till tha heginning of 
the third period, when strips CC are cut, and till the beginning 
of the fourth period, when strips DD are cut. CC fare worst 
of all: when they are cut the growth AA is of two periods, 
and that of BB only one; whereas DD when cut have on one 
side AA with a growth of three periods, and BB with a growth 
of two periods, 

Thus, according as the rotation is to he 16, 20, 24, 28, or 32 
years, I would divide Uke forest in which Iam working (that is, 
one “working circle”) into 4, 5, 6, 7, or 8 compartments of 
about equal size and yield.* 

For simplicity’s sake in the diagram I have taken a rotation 
of 16 years, in which the fellings would be as below :— : 


‘3S 

we Location of felling. 

HE 

1 

1} Compartment I., | Strip A, | Primary  periodicatrip, 
2 be Tg ee [le ans 
8 » il, » Ay » moon 
4 » IV, » A, ” » oon 
5 yy |B | Secondary 
6 ” IL, » B, ” ” ” 
7 » Ul, » B, ” » oon 
8 ” IV., » B, ” ” ” 
9 1” 1, » O, | Tertiary noon 
10 ” IL, n O, ” oo» 
oa » IIL, uO; ” » on 
32 » IV, » G, ” noon 
13 ie Ty » D, Fourth ” ” 
14 » IL, » D, ” » ” 
15 » Il, n D, » moon 
46 » qv, » D, ” woo» 


The rotation is equal to the number of periodic strips four 
in number (a number which remains always constant), multi- 
plied by the number of compartments (which varies). 

At tho end of the rotation the age of the growth in the 
various strips would be as below, and the strips could bo again 
worked in the same rotation if it were necessary to do so :— 


Compartment L., Birip A, 16 years, 
” IL, » A, 1, 
» » 4 ey 
» IV, a A, 134, 
” I, » 2B, 2 


* As shown horeafter, the rotation can in practise be made for any pumber 


‘of years, and not merely for multiples of four. 
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Compartment IL., Strip B, 11 years. 
» IL, ” g 0» 
» ITV, » B 9» 
” I, nO, 8 
” IL, ” 2 To» 
» I, n ©, 6 oy 
» Iv, n 5» 
” 1, w OD, 4 oy 
» it, » Dd, 3 
» I, » OD, 2 
4 IV., » OD, 1 year. 


As I havo shown the danger of felling in largo areas at one 
time, it may be asked—why not divide the working circlo into, 
say, four compartments (or more according to length of the 
rotation), thinning out one-fourth of the stock of compartment 
I. in the Ist year, one-fvurth uf comparkment IL, in the 2nd 
year, one-fourth of compartment III. in tho ard year, one- 
fourth of compartment IV. in the 4th year, then returning 
to compartment I. in the 5th, 9th, and 13th years, compart- 
ment IT. in the 6th, 10th, and 14th years, compartment III. 
in the 7th, 11th, and 15th ears, compartment IV. in the 8th, 
12th, and 16th years? ‘the advantages of the strip system 
of felling over the system of periodic thinnings I will endeav- 
our to give in paragraph 21, 

There remains, therefore, I think, only another system of 
cutting over, viz., in small plots, say squares; but this aggra- 
vates the one disadvantage of the strip system, as it would 
require very much more time and expense in marking these 

lots on the ground, and there is the other great disadvantage 
that® the produce would havo to be removed either through 
growing forest or through new growth, and the work would 
extremely difficult to supervise. 

The advantages of the strip system over periodic thinnings: 
will, I think, be those given below :— a 

(2). Tho strips being marked on the ground, or rather 
the contre of the primary sirip, everything is (as 
a rule) cut over flush with the ground, the outturn 
ia moro regular, and nothing $s left for tha work, 
men to do but to fell and cut up tho produce ; in 
the thinning system the chief man would havo to 
mark ono tree in four in the first thinning, ono in 
three in the second, one in two in the third, leay- 
ing everything in the fourth to be cut over, or 
leave the work to the discretion of the workmen ; 
but there would always be the danger of the chief 
man’s marking re-growth of former thinnings for 
the final thinnings, ho might oven mark for felling 
in the second and third periods re-growth of the 
first poriod. In tho strip system tho work after it 
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is laid out is meroly mechanival ; in the thinning 
much observation is necessary. In the strip sys- 
tem good and bad (or rather bad and very bad) 
are cut together ; in the thinning system opportu- 
nity is given to the marker of ‘he trees to favour 
intending purchasers, leaving worse stuff for the 
future, which it might be difficult to dispose of. 
(b). In the strip system everything (or nearly everything) 
is felled over on tho strips, and in removing tho 
cut produce no damage need be done to the new 
growth of coppice, as the strips are cut flush with 
the ground, and the shoots do not appear above 
ground till after all the cut produce should have 
been removed ; and, again, the produce once re- 
moved there is no traffic over the strip for tho 
whole of the existing rotation ; in the thinning 
system removing the cut produce four times* in 
each compartment must always do much harm to 
the growing stock, particularly in the last thin- 
nings, when the ground is covered with tender 
coppice shoots, the result of previous thinnings. 
(c). In the strip system, even if the rotation cannot be 
worked up to on account of a bad market, aa the 
periodic strips follow rogularly in the numbered 
compartments, there would be no irregularity in 
tho succession of the fellings though the rotation 
might be longer ; in the thinning system it would 
be much more difficult to know where the work 
left. off, so as to take it up properly the following 
year or period, 
‘ (@). In the strip system the work being open to the di- 
recting and traffic lines can be much better ex- 
s amined and controlled than in the thinning system, 
vd which takes place among tree growth and at con- 
siderable distances from roads. 
:  (). In the strip system the shoots, having no cover over- 
: head, will, as a rule, form straighter stems than in 
a the thinning systom, whore the shoota will have to 
grow under partial cover ; in tho latter they will 
grow towards the light, wherever it may be. 

In the strip system, the work being easier controlled, 
the stumps will be cut better than in tho thinning 
system. In the strip system the controlling officer 
has merely to inspect the area felled over ; in the 
thinning system he would have to go over four 


* If wo remove the produce in less than four times, we should be probably 
thinning too mnch, aul the strip eystem would have the advaatago of a more 
gradual thinning. 


hon 
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timos ag much ground, with growth far more diffl- 
cult to inspect, Felling by contract will be much 
more easy to control in the strip than in the thin- 


ning system. 

(9). Should 3t be desired to leave any number of stand- 
ards per acre for seed or for larger timber, in the 
strip system this cen bo well left till the third or 
fourth strip periods ; thus if it be desired to leave 
50 standards per acre, in the strip system one has 
merely to make a simple calculation. The com- 
plete strip of 66 foet, 660 fect long, contains 1 
acre, 25 trees in the third and fourth periodic 
strips have to be left standing on one furlong of 
660 feet, that is, the trees to be left would be 
about So = 18 = 264 feot apart. In the four 
thinnings it would be much moro difficult to select 
and mark the trees that were to remain as stand- 
ards; their distance apart could not without much 
labour and expense he so well regulated as in the 
strip system. 

(4). 1n the strip system there is a better chance of sead- 
lings springing up, as though they have shade they 
have no cover, and thus get the dew, and the 
ran no risk of being trampled over as any seod- 
lings that may come up do in the thinning system, 
on the removal of produce in the succeeding thin- 
nings. 

(i). In the strip system, the area worked over may any 
moment be ascertained ; wherens it is extremely 
difficult, without fresh monsuring, to ascertain the 
exact area that has been thinned, 

(j). In the strip system, everything being felled over a 
certain space, the falling trees ean fall upon the, 
trees already oy the ground, and thus do no dam- 
ago to standing stock ; whereas in the thinnin, 
systom in the last three thinnings the trees fell 
must necessarily fall upon the young growth, to 
its probable damage and possible destruction. 

There is one disadvantage that I have found in the strip system, 
and that is the expense in Inying out the work in the first period ; 
great care has to be taken in such narrow strips that they are 
exactly parallel to each other, otherwise the following periodic 
strips will run together ; but when the work is once systematis- 
ed this disadvantage will, I hope, disappear ; a careful man on 
Mts. 5 or Rs, 6 a month with a good eye can easily run a straight 
Tine if one or two directing poles are laid down for him from 
the directing line, to which the strips should run at right an- 
gles. Ifsecondary light lines (guide lines) about a furlong or 


“growth, or even alone whenever they can treat 
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more apart, and parallel to the directing line, be laid down be- 
forehand, and pegs placed on them 66 feet apart, no error 
would be allowed to accumulate. When the first periodic 
strip has been felled the felling out of the middle strip in the 
second period comes easy, and in the third and fourth periods 
it only remains to out out tho strips loft standing which can 
easily be distinguished from the new growth of tho first and 
second periodic strips. 

In practice we may do away with the theoretical equal com- 
partments,* taking care, however, to work the primary strip in 
@ systematic manner, that it will not be difficult to follow the 
same order in the second, third, and fourth periods, If the 
demand is equal to or more than the werly, the working plan 
can be exactly worked up to; but if the demand is less than the 
supply, or not constant, as long as the pre order is followed 
in all four periods, there will practically be no harm done ; the 
rotution will be longer (a fault generally on the right side), or 
we can make up for our scant fellings of one or more years by 
heavier fellings when there isa demand. Thus, suppose in a 
working circle, with a 16 years’ rotation, we have an area of 10 
square miles = 6,400 acres, the area to be cut over annually is 
= = 400 acres; this means 200 miles of strip: now if wo 
can sell only 150 miles of strip this year, wo may sell 250 miles 
the next; or if we take 20 instead of 16 years to complete the 
rotation, the succession of the fellings is not vitiated ; and 
though we may not have scld so much as we wanted to, we are 
really no worse off as we haye four years stored “P eapital, and. 
in the future there is no doubt the demand will be more than 
the supply. One thing we must not do, and that is, cut more 
than the sum of the annual yield up to date. 

Of course cattle must not be admitted, the area must be pro- 
tected from fire, and people must not be allowed to go when= 
ever they like with carts, loads, elephants, emonget the young 

down young 
Coppice or seedlings: a certain amount should be made into 
ronds and paths to prevent the people from being inconveni- 
enced, 

The longer the forest: has been fire-protected and cattle exclud+ 
ed, the better will be the chance of the new growth ; and in our 
newly-protected forests it may be found that the growths of the 
thind and fourth periods will in many cases catch up the growths 
of the first and second periods, as they will have a much richer 
soil to start growing in. 


+ In dividing the forest into compartments we must make the division lines in 
sch directions that they may act as trafic or inspection roads, and by making 
the ronds suit the convenience of the villagers, we take away from them any 
excuse for wandering in the closed forests. 
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Befaro. earhmencing operations it is (aven for thinnings) ne 
cossary, a year or two before, to kill out all the climbers, other- 
wise the work will be. very expensive, as the cut trees are en- 
tangled with the standing ones, and cannot be extricated with- 
out much labour, 

The strips should méet tho chief traffic line of the compart« 
ment.which may or may not be the directing line. Much ex- 
penso is saved if it is so, and if should be so unless, for special 
reasons, a particular direction has to-be given to the strips. 
If the traffic and directing line be not one and the same, the 
directing line should be laid at right angles to the proposed 
direction of the strips (it need not be more than i inches 
broad).* The 66 feet spaces (Fig. 5) should he all pegged out 
on the edge of the directing line hefore work is commenced, 
with stont sil pogs which will last many years, and just before 
working light lines should be run parallel, according to the 
density of tho forest at on or two or more furlongs distance 
from the directing line, or_the strips may run out to the open 
cotntry to which tho produce may be carted away ; thoso light 

* guide lines being also pegged every 66 feet commencing with 
@ point at right anglestoa peg on the directing line ; there will 
be no danger of any error occurring in running the primary 
strips and the mixing up of tho others afterwards : the primary 
strips will be always guides to the latter workings. . 

‘As to the direction of the strips themselves, as a rulo I do not 
think it of much imporianea for the growth ; as a matter of 
convenience I prefer having the work dono north and south, 
thus the man who lays out the lines cati work with a prismatic 
compass ovor the needle without having to think of the anglos, 
and in very frosty places I think the young growth in the 
cold weather is all the botter for boing shaded in Be carly morn- 
ing from the rays of the sun, This is effoctod by having 
standing strips of forest running north and south ; a plane table 
is convenient to mark off tho strips with when the directing ling, 
is made. ee 

In cutting the strips all damaging cover of trees on cither 
side should be cut away. The tondency in cutting the primar 
strip has been to make them broader than 16} feot; this 
should be seen to, as if it be too much, the third and fourth 
periodie strips will be too narrow ; this difficulty is, however, 

rtially removed practically as the timber on the third and 
Fearth periodic strips, being some years older than that cut 
over on the first and second periodic strips, will yield more pro- 
duce to tho acre than the strips first cut over.t “The reason the 

rimary strips have been cut too wide is that in running the 
Est light lino for the primary strips, wo have takon the light 


© ‘The directing line is the Lino to which the strips rua ab right angles, 
+ But we should sometimes have to loave standards in the third and fourth 
periodic strips ; so the more correctly we work the better, 
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. wee 
Tinos as the edges of tho stripe 5 in running thesf lines entall” 
clearings have to be made for the men;,to work ‘in, and “con- 
sequently part of the strips DD are egt into. This may he” 
obviated in future in laying out the light lines, by tking the 
light lines from the pegs as before, but taking the Tight lines as 
the centres of the primary strips, instead of the edges as before, 
and felling 8} fect on both sides of them ; in this manher any- 
thing that has been felled either to the right or left of the light 
lines will properly come within the breadth (164 feet): of the 
primary strips. 


The work of cutting should be commenced in November, and 


all the material should be removed off the strips before the 15th 
of March, so that no damage be done to young shoots which 
will come up directly the warm weather commences, Tho ma- 
terial, if not sold on the spot, should be atacked in the vicini- 
ty to dry, and be carefully guarded against fire, the carting of 
the material to market, particularly if the market bo distaht, 
should not be commenced till the fuel be dry, otherwige thera, 
will be much loss in carriage. ye 

I will not here go into the subject of taking fromthe felled 
stuff the bark which in tithe I hope will fetch as much as, or more 
than, the wood itself. 

Asarulo everything should be cut over flush with the gfound 
in tho first and second poriodie strips, as it is of importance to 

ot a long, uninterripted view of the strip ; but if any promis- 
ing straight young stems are left standing on them, they should 
be trimmed carefully of agy side branches up toa height of 6 fect 
from the ground, so that the view up the strip may be interrupted 
as little as possible. The standards so left should also be painted 
with white paint at 5 feet from the ground with a ring one inch 
broad, so that, in examining the growth afterwards, young 
standards may not be mistaken for fresh coppice shoots, In the 
third and fourth periodic strips, the strips being bounded by the 
ongivally straight cut strips, thero is not the same necessity for 
‘the long, uninterrupted view. 

I do not advocate the adoption of the strip system for all 
coppice s4l forests ; there aay be many coppice forests in which 
a great part of the growing stock consists of straight stems, 
and where it would be bettor for the improvement of the forest 
to content ourselves with cntting out the inferior stems: but 
even here a modification of tho strip system might be adopted, 
eutting in much broadey strips instead of cutting all over the 
forest, thus concentrating work and doing away with many of 
the disadvantages which I have shown are inscparablo from fre- 

uent periodic thinnings all over a forest. In thinnings, when’: 
they are done at long intervals of time, little harm is done to 
the young growth hy removing produce ; it ia where the remov- 
als are often that the damage is so great, 

Sirip fellings may, I believe, be conducted in some of our 
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high sél forests with advantage, taking out all crooked and 
unsound trees of all ages when a market can be found for 
the produce, and this particularly in places whero the stand- 
ing stock is bad, the breadth of the strip will dopond upon 
the height and density of the forest, a Broad strip of high 
forest between the cut over strips would tend to keep, them 
partjally shaded for some hours of the day, prevent too rapid 
evapotation from the ground, and yield moisture to the-new 
growth. The periods would necessarily be of much longer du- 
ration than in coppice forests, and all the stock that would 
improve by keeping till the next felling would be left. In fact 
Dr. Brandis, in his suggestions of 1881,* when treating of the 
Motipur forests of Bahraich, pointed out the possibility of such 
a system being some day pursued. The late Inspector-General 
had just seen in his inspection the splendid young growth on the 
Nipal boundary line, which, together with experience gained 
in other forests, led me to mako my experiments in Bhira in 
1876-77, 

T have stated the disadvantage of the strip system, viz., tho 
expense of marking out the strips on the ground; this ia a 
known expense, but I am of opinion that in conducting opera- 
tions that have not only for their immediate object the sup ly 
of timber and fuel and the getting rid of bad stuff, but the oh - 
mate object of greatly improving the forest, the oxpense (pro- 
Vided tho work be carried bul properly) is @ fair charge against 
forest improvement, and I believe tho superiority of the work 
and the greater economy with whieh it can be conducted and 
the advantages obtained will fully compensate for the initial 
expenso, 


E. Woon, Captain, 
Conservator of Forests, N.-W. P. and Oudh, Oudh Ctrole. 


_s 


* Page 27. End of first part of paragraph 78. 
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REMARKS ON THE ADMINISTRATIVE FOREST 
STAF¥ OF PRUSSIA AND THE TRAINING OF 
: ITS OFFICERS. 


Mason Bailey lately suggested to mo that I should put together, 


' for the readers of the Indian Forester, a few remarks regard- 


ing the training of candidates for the administrative forest 
service in Prussia and other German States. I have endeay- 
oured to do so in the following pages, and hope that the data, 
which I have collected, may interest some of thosg with whom 
Lhave had the pleasure of being associated during my Indian 
service. 

The total area of the State forests in the kingdom of Prussia 


is 2,670,228 hectares (6,597,000 acres), and the ordinary annual * 


‘ield of this area in timber and small wood, amounts to 

608,617 cubic metres (5,874,000 loads of 50 cubic feot). ‘Tho 
financial resulta, as estimated’ for 1884-85, in pounds sterling, 
stand as follows x— 


& F 
Receipts, i ee : 2,616,600 

Current ordinaty charges, ... 1,580,000 
Capital outlay and extraor- . 
dinary charges, ws» 122,000 1,662,000 
Surpius, ... + 964,600 


Thus the gross revenue from one hectare amounts to 19°6, 
and the net revenue to 7-2 shillings, The area here stated is 
total area as it stood on Ist April, 1884, and includes 112,340 
hectares of roads, lakes and ground which cannot be utilized. 

The money return of the Prussian State forests is smaller 


; 8a 


ty, 
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than in some vther States of Europe, Thus, for the State for- 
ests of France, not including Algeria, the Annuaire des Eaux 
et Foréts for 1885 furnishes the following data :— 


‘Mp oven (Decomber 1884), —hectareb 1,012,688 


Gross revenue, ee a. £ 1,408,400 
Charges, meen we gy 579,040 
Burplos, ...,, 824,860 


In the State forests of France, therefore, the gross revenue 
amounts to 27-7, and the net revenue to 16 shillings per hectare, 
The chief reason for tho difference is the more favorable climate 
of France, which makes it possible mainly to rely upon natural 
reproduction, the soii which, a3 a rule, is more varied and 
more productive, and lastly, the fact that France has few de- 
posits of coal, and that whilo in Prussia 25 per cent. of, the total 
ae is covered with forest, France has only about’ 16° per 
cent, . eee x iY 

Tho subordinate staff of the Prussian State forests, which is 
chiefly employed for their protection, and which corresponds to 
Foresters and Forest Guards in India, numbers 3,788 persone. 

The administrative staff is constituted as follows :— 


I. Direction (at Berlin): 1 Oberland forstmeist- 
er, 8 Land forstmeister, 1 Ober forstmeist- : 
ey? Forstmeister, 1 Oberférster, s+ 8 officers, 
Il. Inspection : 80 Ober forstmeister and 92 
*y Forstmeister, ae _ 
TIL Exeoutive: 677 Oberfirater, i 
forest districts or ranges, ae a 677, 


Total, a 807 


122 ,, 


If we compare this organization with that existing in India, 
it may be said, that while the Oberland forstmeister corresponds 
to the Inspector General of Forests, the*class of Oberforstor 
corresponds to Forest Rangets and oxeeutiye officers of supo- 
rior rank, say Sub-Assistanh Constrrvatorg and junior Assistant 
Conservators. The duties of Conservators and Divisional offi- 
cers are performed in Prussia bythe officers of the class of 
Ober forstmeister and Forstmeister. 

Besides the management of the State forests, this staff has 
also the general control of more than three million acres of 
other public forests, viz. :— 


* Total area of France in 1872—52,905,000 hectares, and area of forests (Bois 
ot Fortts)—8,397,181 hectares, according to page 61 of the Annuaire for 1885, 


ai 
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977,084 hectares, bolonging to towns and villages. 


88445 » to public institutions, auch 
h as schools and bospitale, 
287,005 ,, 4 _ to public associations ( 


pee NE + nossenschaften). 
1,802,584 . ,, or 3,220,000 acres,# 


t 
Tho total area'of private forests in the kingdom of Prussia 
= is estimated at 4,473,933 hectares, or nearly 11 million acres. 
Save in exceptional cases, which are regulated by law, in which 
the public welfare demands interforence, the management of the 
privato forests is ontirely free and unfettered. 


Trarxrsa oF ADMINISTRATIVE Forest OFFIcERs, 


About 28 permanent vacancies a year arise in the Adminis- 
trative Forest Staff, which as shown above, comprises 807 
appointments, It may interest Indian Forest officers to learn, 
in what manner these vacancies are filled up. The course of 
practical”and ‘theoretical instruction to he gone through by 
candidates: f# ‘the stiperior forest service in Prussin, as well as 
the exatginations which they have to pass, has lately formed the 
subject of Government orders, which were published on the 1st 
. August, 1884. The first step is to obtain permission to go 

through a practical apprenticeship of one year in one of tho 
State forost districts. The papers which the candidate has to 
submit, in order to obtain this permission, include a medical 
certificate and the certificate of having passed the closing 
examination at one of the large German public seltoola (Gym- 
orsintma), ‘whigh. must: ba ‘passed ‘by all who desire to enter’ the 
higher branches of the State service in any of the great public 
departments, 

‘or those who desire to enter the State Forest Sorvice, a 
special condition is attached, that they must have passed with 
credit in mathematics. During the practical apprenticeship 
the candidate is expected to make himself familiar with the 
forest district and the working of it. He is employed in timber 
works, in planting ‘atid sowing and other cultural operations, 
he assists tha exeertive and protective officers in their work, 
out-of-doors a8 well.ags in thé office, he is taught the uso of 
instruments, and takes part in surveying, levelling and road- 
making whenever an oppértinity offers. There is much hunt- 
ing and shooting, and thd result is that he becomes well 
acquainted with the forest district in which he has passed his 
apprenticeship. 


* Thore, a4 most other figures of the preaent paper, are taken from Judeioh 
und Behm, Forst und Jagd Kalender, 1885, Some are taken froin the work : 
Die Forsilichen Vernaltnixse Preussens, first edition (1867), by Qtto von Hagen, 
second edition (1883) by K. Donner, tho present head of the Prussian Forest 
flervice (Oberland forstmeister). ‘ 
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In tho onso of satisfactory progress, the officer in charge of 
tho district (Oberfirster) grants a certificate, which is coun- 
tersigned by tho inspecting officer (Forstmeister). After ob- 
taining this certificate, the candidate has to atten during two 
years the regular course of lectures and practical exercises at 
one of the German Forest Schools. 


Forzsr Scroots in Gramany. 


In the German Mmpire there are at present eight superior 
Forest Schools :— 

1. Prussia, Neustadt Eberswalde, Director, Obor forstmeister 

Danckelmann, Doctor of Law. 

Prussia, Miinden, Director, Ober forstmeister Dr. Borg- 
greve, 

Bavaria, Aschaffenhurg, Director, Forstmeister Fiirth, 
and the Forest College of the Munich University, 

Saxony, Tharand, Director, Geheimer Oberforstrath Dr. 

Judeich, Bony 
Wiirtemburg, Tibingen, forming part of the University. 
Baden Karlsruhe, forming part of the Civil Engineering 

‘ollege. , 
Hesso Darmstadt, Giessen, forming part of the Uni- 
versity. 

8. Grand Duchy of Saxony, Eisenach, Director, Oberland 

forstmeister Dr. Grebe. 

Of these Forest Schools Tharand is the oldest, having been 
founded in 1811 as a private institution by H. Cotta, fe was 
taken over by the State in 1816. At present tho course extends 
over two years-and-a-half, The Director, Geheimer Ober- 
forstrath Dr. Judeich, lectures on history and literature of 
forestry, utilization of forest produce, principles and drawin 
up of working plans, and control of forests, not the property ol 
the State, Tho forest district of Tharand (1,020 Fectares) is 
attached to the School, and is, as regards technical matters, 
under the Director's control. The officer in charge, Professor 
Neumeister, teaches sylviculturs, protection, administration, the 
art of shooting and hunting. He as well as the Director con- 
duet excursions and practical exercises, There is one Professor 
for applied mathematics, surveying, loveliing and road-making, 
another for pure mathematics, mechanics and physics. Juris- 
prudence is taught by the Judge of Tharand ; there isone Pro- 
fessor for political economy and the theory of agriculture, and 
there are fur Professors for mineralogy and geology, chem- 
istry, botany and zoology. 

Bisenach and Neustadt Eberswalde were both founded in 
1830, At Hisonach the Director of tho Forest School, Oberland 
forstmeister Dr. Grebe, has charge also of the working plang 
branch for the forests of the Grand Duchy of Saxo-Weimar, 
and ho has the control in technical matters of the forest districts 
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in the yleinity of Eisenach, aggregating 8,700 hectares. Dr. 
Grebe teaches forestry, and there is ‘one Professor for pure and 
applied mathematics and two for natural sciences. 

Of late years the question has been much discussed, whether 
Forest Schools should not be attached to Universitios. At 
Giesson, in Hesse Darmstadt, this arrangement has existed 
since 1831, and there are two Professors of Forestry, tho other 
branches being taught by Professors of the University. A 
similar arrangement exists in Wiirtemberg. The Forest School, 
which for a time was combined with tho Agricultural College 
at Hohenheim near Stuttgart, was in 1881 re-traneferred to 
Tabingen, where there are now two Professors of Forestry, 
Forstrath Dr. von Noerdlinger and Professor Dr, Lorey. 

‘At Karlsruhe (Grand Duchy cf Baden) the Forest School is 
attached to the Civil Engineering College, there being two 
Professors of Forestry, and tho other branches being taught by 
the other Professors of the College. 

In Bavaria, the plan of transferring the Forest School of 
Aschaffenbiirg to the University of Miinich was formed somo 
years ago, but owing to opposition of the ultramontane party 
in the Chamber of Deputies, it was only partially carried out. 
Hence the Forest School at "Aschaffonbuzge has been mainiained, 
and in addition Professors have been appointed at Miinich for 
the different branches of forestry and connected sciences, At 
the time of his death, Gustav Heyer was at Miinich, and somo 
men of great distinction are now teaching forestry at that Uni- 
versity. Professor Ehormayer, the author of the well-known 
work on the climatic influence of forests, teaches chemistry 
and meteorology, Professor Gayer sylviculturo and utilization 
of forest produce, while Professor %. Hartig teaches botany, 
including diseases of trees, which has formed the special subject 
of his researches. 

The two Prussian Forest Schools havo heen maintained as 
distinct institutions, but both are situated in the vicinity of 
Universities, Neustadt Eberswalde near Berlin, and Minden 
near Giittingen, and in the caso of Minden several of the Profes- 
sors at Gittingen teach at the Forest School. Both Eberswalde 
and Miinden aro situated in the midst of large and instructive 
State forests, and several forest districts are attached to each 
of these institutions for purposes of instruction. For these 
districts the Director of the Forest School is in the position of 
ingpecting officer, he controls their management in regard to all 
technical mattora, and most of the officers in charge of these 
districts are employed in teaching at the Forest School, The 
forest districts attached to Hberswalde are Chorin, Eberswalde, 
Biesenthal and Freionwalde, aggregating 18,665 hectares, or 
about 46,500 acres, and Forstmeister Bando of Chorin, Forat- 
méister Runnobaum of Eberswalde, Oberfiirstor Zeising of Biesen- 
thal and two junior Forest officers (Forst Assessor) teach history 
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of forest management, slatistics, general forest economy (forste 
politik), protection of forests, forest technology and utilisation 
of forest produce, hunting and shooting, forest administration, 
valuation of forests, surveying, levelling, the use of the instru- 
ments and road-making. The Director himself teaches sylvi- 
culture, the systems of working plans, tnd commutation of 
rights of user. Excursions into the forests attached to the School 
are conducted by the Director and the Professors. Consider- 
able timo is devoted to practical exercises in surveying and 
levelling. : 

As regards the auxiliary sciences, there, is Professor Remeld 
for chemistry, mineralogy, geology and classification of soils, 
Luerssen for botany, Altum for zoology, Miittrich for mathe- 
matics, mensuration of solid bodies, physics, mechanics and 
meteorology, while forest jurisprudence is taught by the Judge 
of Neustadt, Amtxgerichtsrath Rutzell, Several of these Pro 
fessors have Assistants for their lectures and the work in the 
laboratory. Attached to the school are:a library, laboratory, 
a museum of natural history and forest products, an institution 
for ppsicalinte and several forest gardens ; botanical, zoolo- 
gical and goological excursions aro conducted by the Professors. 
Connected with the Forest School is the institution for ox- 
Perimenial forestry of Prussia, which is under the direction of 

ir. Danckelmann. At 12 stations in the different provinces 
meteorological observations are made, and sylvicultural experi~ 
ments are conducted under the control of the Director. Similar 
institutions, but on a smaller scale, exist in all German States, 
there is a permanent association, and periodical meetings of 
the Directors and others interested in these experiments are 
held, when the questions to be solved are discussed, and a pro- 
gramme of proceedings is from time to time agreed upon. 

The Director of the Forest School at Minden is Oberforst- 
meister Dr. Borggreve, and he has the control in technical 
matters of Gnahrenherg and Cattenbithl, aggregating 7,500 
hectares, or about 18,700 acres, The different branches of 
forestry are taught by the Director, the two officers in charge 
of the forest districts attached to the school, and tho officer 
in chargo of a third forost district in the vicinity who resides at 
Minden. The subjects are divided as follows :—The Director 
teaches general forest economy (forst-politik), sylviculture, the 
systems of working plans, valuation of forests, forest Jiterature, 
the art of hunting and shooting, Forstmeister Knorr takes uti? 
lization of forest produce, protection, forest administration and 
history of forestry. Oberférster Kalk takes mensuration of 
timber, sub-division of forests and road-making. Oberférster 
Dr. Kienitz lectures on the peculiarities of (German) forest 
trees from a Forester’s point of view, and assists the other Pro- 
fessors of Forest: Excursions are conducted by the Director 
and these three Forest officers. For the auxiliary sciences the 


Prussia AWD THE TRAINING OF ITS OPTICERS. 455 


atrangements arc similar to those at Neustadt Ehberswalde. 
Political economy, finance and jurisprudence are taught by 
two Professors of the Géttingen University. 

The two Forest Schools in Prussia, as well as those in the 
other States of Germany, are maintained at the oxpenso of the 
State. The fees paid by students are insignificant, and amount 
to about £8 a-year, “Candidates for the Prussian Forest Service 
may study at any of the German Forest Schools outside Prussia, 
but they must obtain authority for so doing. ' 

After completing their studies at the Forest School, they attend 
lectures on jurisprudence and political economy (Rechts-und 
staats-wissenschaften) during two terms at a University. This 
occupies another year, Allowance must also be made for their 
yer of military service, so that altogether five years are spent 

fore they are permitted to present themselves for the first 
examination. 


EXAMINATIONS, 


Candidates must not present themselves later than six yeara 
after the commencement of their apprenticeship. Besides the 

apers regarding practical apprenticeship, their studies at the 
Forest School and University, they must submit largo scale 
plans with the field-books of a ‘plot which they have surveyed, 
measuring at least 100 hectares (247 acres), as well as of a line 
not less than 2 kilometres (1-24 mile) long which thoy have 
levelled. Also a forest map, which thoy fave drawn, of an 
area at least 500 hectares (1,235 acres) in extent. 

The examination, like all others for State service in Prussia 
and other German States, is a pass, and not a competitive exam- 
ination, A high standard is fixed, which must be attained. Tho 
subjects required are—all branches of forestry, surveying, pure 
mathematics, statics and mechanics, selected branches of juris- 

rudence, botany, zoology, mineralogy, physics and chemistry. 

n passing this examination the candidate receives the desig- 
nation of “ Forst-referendar.” If he has not attained the 
requisite standard, he is permitted to present himself once more, 
but once only. 

The next step is to spend two years in practical work in 
several forost districts, ring this period, which is styled the 
Biennium, the Forst-referendar must serve at least six months, 
between December and May, in the position of a Forester in 
charge of a beat or sub-division of the forest district. During 
this time ho must carry on the current work of the beat, as re- 
gards protection, the cutting; measurement, classification and 
wale of timber, as well as regards all cultural operations. Dur- 
ing another period of five months, he acta in charge of an entire 
forest district, under the general control of the Oberférster, 
who remains responsible, and countersigns all orders issued, as 
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well as reports und accounts rendered by the Forst-referendar 
while in this position. 2 

Atleast four months must be devoted to valuation surveys and 
other work connected with the preparation of working plans. 
During this time he is attached to a party of the working plan 
branch, and is charged with the work of junior officers attached 
to that party, without however receiving any remuneration. 

The remaining period of the Biennium must be spent in 
instructive forest districts, where the Forst-referendar is ex- 
pected to use every opportunity to become familiar with the 
treatmant of different descriptions of forest and the system of 
forest administration as conducted in different provinces and 
under different circumstances. 

After completing the Biennium, the Forst-referondar pre- 
sents himself for the second examination. In addition to the 
papers relating to his studies and the first examination, he is 

ound to submit the diary which he is required to keep during 
the Biennium. 

The chief object of the second examination, which like the 
first is held partly out-of-doors in the forest, is to test the fitness 
of the candidate for the management of forests and for forest 
administration generally. The subjects required include all 
brenches of forestry, bitt the questions asked have mora special 
reference to the actual requirements of the service, than was 
the case in the first examination. Special attention is also paid 
to civil and criminal law and procedure, as well aa to political 
economy, 


PRosPEcts OF PASSED Canniparzs. 


Those who have successfully passed the second examination, 
receive the title of Forst Assessor, and are eligible for appoint- 
ments in the State Forest Service, As far as prnsticable, they 
are employed as Assistants (Hiilfsarbeiter) in the working plans 
branch and in the forest branch of the Local Governments of 
Provinces, as instructors of the candidates for subordinate 
forest service who are serving their three years in the battalion 
of riflomen (Jager) which is attached to each Army Corps, or 
otherwise on speoial duty, ‘Whilo thus omployed, they generally 
receive daily allowances. Government, however, is in no way 
obliged to find permanent employment for passed candidates, 
and many, who do not find such employment, obtain appoint- 
ments in forests belonging to towns and villages, to public cor- 
porations or private proprietors. On the 15th October, 1884, 
there were 147 officers holding the rank of Forst Assessor in 
Prussia, who had not obtained permanent appointments in tho 
State Forests, and of these 29 passed their second exami- 
nation in 1882, 20 in 1881, 24 in 1879, and 9 in 1878, 

In addition to those there were 83 military officers, belonging 
to the Corps of Reitende Feldjdger, who had passed the same 
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examinations, and who are equally eligible for appointments in 
the administrative staff of the forest service. The Corps of 
Reitende Feldjiger was established in 1740, with the view of 
forming a Corps of Guides for the army in the field. Most of 
its members look for permanent employment in the administra 
tive forest service, and are meanwhile eligible for temporary 
employment in the same manner as civilian Forst Assessors. 
Those who desire to enter this Corps, must serve their year with 
the Riflemen, and must pass a special examination afterwards. 
Bervico as Foldjiger has certain advantages, and admission is 
not readily obtained. In time of war thoy carry despatches or 
aro otherwise employed, and some members of this Corps are 
always on duty as Foreign office messengers to carry dese 
patches between Berlin, London, Paris, Constantinople, and 
other capitals. 

Before 1866, when Prussia attained its present extent through 
the annexation of Hanover, Schleswig-Holstoin and other pro- 
vinces, the annual vacancies on a total of 436 administrative 
forest officora amounted on an average to 16, In the 31 years, 
from 1835 to 1865, there occurred 504 vacancies, whereas durin, 
the same poriod the number of those who passed the final 
examination was 575.* Since then the number of appoinkments 
has incrensod largely, but the number of those who prepare 
themselves for this Branch of the public service, has also in- 
creased, and many have to find employment elsowhere. Between 
1860 and 1881 the mean ago of those who obtained a point. 
ments ns Oberfirster was between 32 and 35 years, Farther 

romotion to the grade of Forstmeister and upwards is entirely 
ty merit, and a large proportion never advance beyond the 
grade of Oberfurster. * 


Oncantzation or Forrest Apsqsisrration. 


Tho average aren of a State forest district is 3,900 hectares, 
or 9,600 acres. But the arca varies much in the different parts 
of the country. The extent of an Oberfirster’s charge is larg- 
est in the eastern provinces near the Russian frontier, where 
the demand for timber and other forest produce is less than 
in the central and western districts. In those provinces some 
forest districts contain more than 10,000 hectares, or 24,700 
acres, 

Each forest district is sub-divided into a number of beats, 
(Schute-bezirke) under subordinate officers, whose chief dut 
is the protuclion of the forest, but who are also entrusted with 
a share in the oxecutive managoment, subordinate to the Ober- 


+ These figures are tnkon from p. 222 of the excellent work, Did Forstlichen 
Verhiltwisse Preussene, by Otto von Hagen, the late Chief of the Prassine Fevcg 
Department. (First edition, 1867). 


au 
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forster, whenever circumstances render such advisable. There 
are on an average from five to six subdivisions in each forest 
district. 

Each of. the 13 provinces of the kingdom is divided into a 
number of divisions (Regierungs-berirke) with a Local Govern- 
ment, at the head of which is the “ Regierungs Prisident.” 
The province of Rhenish Prussia, for instance, consists of five divi- 
sions—Coblenz, Diisseldorf, Céla, Trier, Aachen. In each of 
these divisions, as throughout Prussia, the chief Forest officer 
{Ober forstmeister) is a member of the Local Government, and 

@ forests of each division are divided into a number of inspec~ 
tion circles (Forst inspection), Thus there are four such circles 
in the Regierungs-bezirke of Coblenz, one in charge of the 
Ober forstmeister, the others in charge of officers having the de- 
signation of Forstmeister. In each circle are included, besides 
the State forests, ell other public forests which are situated 
within its limits, As stated in the beginning of this paper, the 
number of these inspecting officers, including the two Direetors 
of the Forest School, is 122, and these appointments are filled 
by selection of the most skilful and capable among the officers 
holding the appointment of Oberfrster. Tho samo principle is 
followed in filling up the highest appointments. 

To recapitulate, the Oberférstor, aided by tho eubordinate 
officers, manages the forest district in his charge, and a num- 
her of forest districts aro under one inspecting officer, who is 
directly subordinate to the Local Government of the Division 
(ltegierungs-bezirke), The control of forest business in the 
Kingdom is yested in the Secretary of State (Minister) of 
Agriculture, State Domains and Forests, and the Oberland forst- 
meister is Director of the forest branch of that Ministry. The 
work entrusted to the officers of the forest branch consists in 
tours of inspection ; chiefly for the settlement of special quos- 
tions, and in dealing with the forest business, which is sent up 
to the Ministry for decision by Local Governments, Subor- 
dinate to the forest branch of the Ministry are the office for 
forest surveys and working plans, and the Forest Schools of 
Eberawalde and Minden. 

Tn order lo complete the account of the work done by tho 
Administrative Forest Staff of Prussia, it will be necessary to 
say a fow words regarding the management of the communal and 
other public forests which are under the control of the Govern- 
ment. The extent to which this control is exercised, is regulat- 
ed by law, and the law in this respect is different in different 

ortions of the kingdom. In certain provinces, viz.,in the former 
Kinedom of Hanover, the former Electorate of Hesse Kassel and 
the former Duchy of Nassau, most of the communal forests are 
managed by the State Forest officers, and ara generally ineluded 
jn forest districts with the neighbouring State forests. Towns, 
villages and proprietors of these forests contribute certain rates 
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on the acreage of their forests to the expenses of administration. 
In the other provinces the control of Government is generally 
limited to the maintenance of the forest area, and their working 
according to conservancy principles. In Westphalia and Rhen- 
ish Prussia, the communal forests have been formed into 
administrative charges under a distinct class of officers (Ge- 
meinde Oberférster), who go through a course of training 
similar to that of State Forest officers, fut shorter, and who pass 
examinations, the standard of which is somewhat luwer than 
that fixed for the administrative State forest service. 

The control over the communal and other public forests is 
exercised by Local Governments, and matters which require 
reference to higher tathonity sre dealt with both in the Ministry 
of Agriculture and State Domains and in the Ministry of the 
Interior. To the Ministry of Public Instruction are subordinate 
certain forests, which are the property of Colleges and similar 
institutions. 


Pay Axp ALLOWANCES OF ADMINISTRATIVE Mongst Orricars. 


A few words may now he added regarding pay and allowances 
of the administrative forest staff in Prussia, The pay of the 
Oberférster ranges from 1,800 to 8,300 marks a-year (£90 to 
£165). In addition to this he draws 2 consolidated allowance, 
up to 2,100 marks (2105) a year, to cover the keop of horses 
and incidental expenses connected with the maintenance of his 
office. He is entitled to a free house, or compensation whers 
there is no official residence, as well as to free fuel. General 
he is allowed free pasture for his cattle in the forest and a small 
farm, usually from 50 to 60 acres in extent, on his payin 
nominal rent. On transfer from one appointment to another, 
an Oberférster receives £15 to cover the expenses of the move, 
in addition to a mileage rate of 8s. for 10 kilometres (6°2 miles) 
for the distance between the two posts. 

Pay and allowances of the superior officers are higher in pro- 
portion, The Forstmeister (junior inspecting offer) draws 
from £180 to £300; an allowance for house rent, and up to 
£145 a-year as a consolidated travelling allowance, with addi- 
tional daily or mileage rates for official journeys beyond the 
limits of his charge. The pay of the Oher forstmeister (chief 
inspecting officer of a division) (Regierungs-bezirke) is from 
£210 to £300, with allowances in proportion, - 

The pay of State Forest officers is small in Prussia, smaller 
than in some of the minor states of the German Empire, but the 
additional allowances aro high in proportion, and distinguished 
service is promptly rewarded by titles, decorations and public 
recognition, hy promotion, and in some cases by the grant of 

cial rewards, Forest service is exceedingly popular among 

6 best classes of society. Though here and there matters ma 
not be perfect, there is no discontent, end it would be difficult 
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to find a body of officers more enthusiastically devoted to their 
profession and more efficiently prepared for its duties, than the 
administrative State Forest officers of Prussia, 

In common with all superior State officers in Prussia, they 
receive suitable pensions after retirement, and thoir widows 
and orphans are well cared for. Invalid pensions are granted 
to forest officers at the rate of one-fourth of pay and those 
allowances which count for pension, after the close of 10 
years’ service, of three-fourths after 40 years’ service, and at 
intermediate rates between 10 and 40 years’ service, An 
officer may claim his pension, without any medical certificate, 
after having attained the age of 65 years. 

In Prussia all State officers are required to contribute 3 
per cent. of their pay and pensionable allowances to the Gene- 
ral Widows and Orphans Fund, In return the Stato pays to 
each widow a pension, amounting to one-third of the pension 
which would have been due to her husband on tho day of his 
death. Up to 18 years of age each orphan (whose mother is 
dead) receives one-third, and each child with the mother one- 
fifth of a widow’s pension. The aggregate amount of widows 
and orphans pensions must not exceed the pension to which 
the deceased officer would have been entitled on the day of his 
death. In addition to this, the family of the officer receive his 
full pay during three months following the month in which 
he died. 


TRAINING OF ADMINISTRATIVE Forest Orricers in Bavaria. 


In the other countries of the German Empire, the orgeniza- 
tion of forest business and the training preseribed for State 
Forest officers is similar to that in Prussia, A few remarks 
regarding the course of training in Bavaria, the kingdom next 
to Prussia in extent and importance, may not be out of place. 

As in Prussia, candidates must have passed the closing ex- 
amination of a public school (Gymnasium). There is no pre- 
paratory apprenticeship in a forest district, and they at once 
commence by attending the Forest School at Aschaffenburg 
during a period of two years. I may here mention that, in 
Saxony, candidates before commencing their studies at Tharand, 
are required to pass through a practical apprenticeship of six 
months. 

At Aschaffenburg, mathematics and natural sciences are 
taught by five Professors, sylviculture, protection of forests, the 
art of shooting and Ponting are taught by the Director, Forst- 
meister Fiirst, assisted by the Oberfirster in charge of the forest 
district (Klein Ostheim) which is attached to the school, After 
completing the course at Aschaffenburg, two years’ study ata 
Univorsity is prescribed, of which one year must be ‘spent 
at Miinich. At this University has been established the insti- 
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tution for experimental forestry of Bavaria. It is under the 
control of the senior Professor of Forestry, and candidates for 
the administrative forest service of Bavaria must, while study- 
ing at the University, attend during one year the practical 
exercises at that institution, 

After completing their studies, candidates present themselves 
for the first examination, and those who pass have to spend two 
years in icra work in selected forest districts, For this 
purpose the Government appoints from time to time instruction 
forest districts in the different provinces, which are in charge of 
officers specially qualified to undertake the practical training of 
candidates. During a third year candidates aro employed on 
special works, or they are attached to the forest, branch of a 
provincial Government, and during this period they usually 
rocoive daily allowances. 

Having passed the first examination, completed the three years 
preparatory service, and having gone through his one year’s 
military service, the candidate may present himself for the final 
examination, and when this has been passed, he becomes eligible 
for an appointment in the administrative staff. At present a 
great re-organization of the administrative forest staff in Bava- 
ria is on the point of being carried out, but to enter into this 
subject would lead too far on tho present occasion. 

As explained, an additional year of studies is substituted in 
Bavaria for the preliminary apprenticeship, which is required in 
Prussia. On the other hand there is in Bavaria an additional 
year of preparatory practical service, but for the work done 
during this year, candidates generally receive some allowances. 
Thus in Prussia three years’ practical work and three years’ 
study are required from candidates, while in Bavaria four years’ 
of study and three years’ practical service must be completed, 
before candidates are admitted to the final examination. 


Conciuston, 

Candidates for the higher branch of the Indian Forest Ser- 
vice have hitherto beon admitted on the ground of an entrance 
examination, at which in mathematics, natural science and 
modern languages, tho standard has been about on a lovel with 
that of the closing examination at a Gymnasium in Germany, 
while Latin, Greek, history and geography. were not included 
among the subjects of the examination. Two years-and-a-half 
were ‘then allotted to the study of forestry, the auxiliary aciences 
and practical work in the forests. It is obvious that in so short 
a period the preparation for practical service could not be as 
efficient as in Germany, where from six to seven years are devoted. 
to it. in France matters are somewhat different, partly because 
the French students who enter the Forest School at Nancy 
have previously attained a much higher standard in mathema- 
tics and natural sciences, than is reqnired at the closing exami- 
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nation at a Gymnasinm in Germany. Thoir subsequent: pro- 
fessional preparation extends over three years. : 

When in 1866 I was permitted to organize a system of pro- 
fessional training in the State forests of Franco and Germany 
of young Englishmen specially selected for this purpose, I was 
well aware that two yearssand-a-half would be too short a period 
to attain really satisfactory results, It was not, however, consi~ 
dered possible to assign a longer time to these studios. 

My experience in India and in England has convinced me, that 
young Englishmen of the educated classes are by constitution 
and habits admirably fitted to make first-rate forest officers, and 
it must to a great extent be ascribed to the natural aptitude of 
young Englishmen for forest work, that such satisfactory pro- 

3 has heen mado in the organization and management of 
the Indian State Forests, b: ofkcers, most of whom had not 
gone through a professional training sufficient to prepare them 
fully for the work to be done, 

Hitherto forest work in India has been more of an adminis- 
trative than of a professional character. As further progress is 
made, this will change, and new probloms in cultural operations, 
the treatment of forests to secure natural reproduction, in regard 
to protection against insects and other enemies, and tho elabora- 
tion of working plans will present themselves, which will tax the 
forester’ skill ta the utmost. I do not maininin, that what tho 
Indian Forest officer has learnt of chemisty, botany and zoology 
and of forestry in Europe will directly help him, but the man 
who has entered into the spirit of scientific research, and who 
has become familiar with the results of methodical forest man- 
agement in those countries, where forestry is best understood, 
will have a hetter chance of arriving at correct conclusions, and 
devising practically useful methods, than the man whose instruo- 
tion in these matiers has been imperfect. 

In 1866 one main difficulty was, that sufficient facilities for 
acquiring the necessary knowledge in applied mathematics and 
natural sciences did not exist everywhere in Great Britain, and 
that it was therefore not feasible at that time to require at the 
entrance examination the same standard in applied mathematics 
and the natural sciences, which forest students are required to 
attain, before being admitted to the Nancy Forest School. With- 
in the Inst 20 years this has completely changed. The instruo- 
tion in science in Great Britain has now become so much deve- 
Joped, and so many more institutions for teaching science have 
been established, that, provided the subjects required ara clearly 
defined, it would not be unreasonable to expect students to mas- 
ter the auxiliary sciences before admission to the professional 
training, and it would not be difficult to test proficiency in 
these branches of scieneo by moana of practically arranged ex- 
aminations. ‘ 

At the present time one of the difficulties in the way of a 
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satisfactory arrangement of this most important business may 
possibly be, that the number of those who have presented them- 
selves at the annual entrance examinations, has lately not shown a 
tendency to increase, but rather the reverso. ‘This may be due to 
the uncertainty regarding the new system which will ha adaptad 
in regard to the professional training of candidates. Or it may 
be due to the prospects of forest, servico in India in regard to 
pay and pension not being considered sufficiently attractive. 

Had candidates of Jate yeara come forward in larger numbers 
at the annual entrance examination, it would not be difficult to 
raise the standard, and if their proficiency in natural sciences were 
tested, as is now commonly done in England for other purposes, 
by means of work done in the laboratory, a firm basis could be 

‘ained, whereupon to build a good system af training in forestry. 

it whether this plan is followed, or whether Government 
undertakes the teaching of the auxiliary sciences as well aa of 
forestry, I have no doubt that the importance of good forest 
management in India will in course of time lead to such im- 
provements in the prospects of Forest officers sent out from 

ingland in regard to pay and pension, as will induce promising 
young men to come forward, The development of an efficient 
system of professional training for the superior forest service 
will then follow as a matter of course. 

When the organization of the Indian Forest Services has 
been completely carried out, Forest Rangers and othor executive 
officers will probubly occupy @ position analogous to that of the 
claas of Oberférster in Prussia. For a long time to come it will 
not be feasible to provide for Forest Rangers in India that 
thorough professional training, which administrative forest 
officers in Germany receive. Be much more needful does it 
appear that the officers of the superior staff, who will be em- 
ployed in the direction of affairs after having spent the first 
years of their Indian career as executive officers, should receive 
@ complete scientific and professional training. The number 
of Hhese superioe officers is necessarily amall, but for a long time 
to come the initiative in professional matters will mainly rest 
with them, and mistakes made by them will have far reaching 
and mischievous effect. They ought to be picked men, thor- 
oughly familiar with the science and practice of forest manage- 
ment in Europe, and with the experience gained in forest 
administration in those countries where it is best understood. 


D. Branois, 


fe 
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Tax following notes have been drawn up showing the results 
of forest protection in Ajmere. 
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Influence of protection on growing timber stock—I have divided 
this “into forest conserved since 1875, and forest conserved 
since 1883. In trenting of the older blocks of Merwnra, where 
the hill-sides were not clean out, it is astonishing to seo the 
marked difference between the coppice shoats, and young trees 
inside and outside the forest, the one growing quite straight 
with poles well adapted for household purposes, the other crooked 
and small, This fact has become so very marked, that the 
villagers even are not blind to it; and thongh averse to any 
extra trouble, they always send in an application to be allowed 
to ent the wood from Government forest, when they might 
cut it from the open forests round their villages (where such 
exist) with little or no trouble, The reason being, as they 
themselves say, that they get good, straight and sound poles from 
the forests, The inferiority of the growing stock outside is due 
here to excessive lopping, chiefly for grazing. Fires do no 
damage, as there is no grass to burn. During my inspection of 
the Marwar forests last year, I was agreeably surprised by bein, 
asked by some of the villagers on the outskirts of the Todgar 
range, to allow them to cut poles and plough shares from 
Government forests. This appeared strange, and on ques- 
tioning them, I was told that the wood from the Sirkari forests 
was very straight and sound and of a superior quality ; there 
was no disputing this point, even though the stretches of hill. 
side covered with forests in which these villages lie, are much 
larger than the Government forest. This inferiority of the 
growing stock can only be put down to fire and grazing. 

The following extract from my report on the Jodhpur forests 
supports this view :— 

“Tt is the interest of the Istimrardars and villagers to protect 
their forests from firo, not with a view of bettering the growth and 
obtaining a better quality of grass, but because these tracte supply 
all the grasa upon which the cattle subsist during the summer 
months, and if this were lost, and the season at all a bad one, the 
country would fare very badly, Knowing this, I won pleased to hear 
that when a fire breaks out in an Istimrardar's forest, all hands are 
ordered out to try and extinguish it, but then with all their good 
intentions no amount of help can extinguish a forest firo in these 
hills without @ proper system of fire conservancy. * * * * The 
foreste have suffered very badly from fires. [ast year a very dis 
aatrous fire swept throngh the whole of- the forests south of Kot 
(bordering the Government forest at Dawer), leaving numerons 
burnt stumps to tell the tale, Matters are only made worse when a 
forest is preserved for two or three years, and then allowed to burn, 
The rubbish collected only helps to make the fire burn fiereer, doing 
far more damage than otherwise; as has been painfully illustrated in 
this case, It was pleasing to see the contrast in the Dawer Gov- 
ernment forest, where a fire-line helped to check the fire,” 

Regarding grazing in these forests, the following is also 
taken from the same report :— 


ote 
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“At present there are no restrictions to grazing both of horned 
cattle, sheep, goats and camels, I was much distressed to ace the 
damage done by sheep and goats, which, when fodder is somewhat 
searce in the plains, come up in large herds into tho hill forosta to 
graze. Camels also wander in large troops through these hill forests, 
doing no end of damage; so that altogether the foresta are slowly 
but steadily going from bad to worse.” 


In conclusion, I would here remark that the principal wood 
used in these parts, both for household purposes, for fuel, and to 
a certain extent for agriculture, is Anogeissus pendula. This 
tree, though found here and there in the Ajmere District, is very 

lentiful in the lower three-fourths of the Merwara District, 

Forming nearly the whole growing stock of the forest. It is 
yery sensitive to ill-treatment, and where continually cut and 
grazed down by goats and camels, I have actually seon it as 
sume a prostrate form over considerable areas, lying quite close 
to the ground. The wholo of the hill-sides along the road to 
Todgarh in the Merwara district illustrate this, 

In dealing with the forests conserved since 1883, I am 
able, through personal observation, to state with confidence, 
that the change in the growing stock of these blocks, through 
keeping out grazing and fires, has been very great. I will 
deal with the worst stocked block of those taken up—the Ma- 
kerwali [okran one, situated three miles from Ajmere. Tho 
growing stock of this block consists chiefly of Anogeissus pens 
dula, Fhus mysorensis, afew Grewias and Euphorbia, I recol+ 
lect how astonished [ was on my first visit to this tract to see 
the very peculiar way in which one and all of the above plants, 
except the Huphorbia, were growing. IT cannot better describe 
them than as low, thorny, patchy serub, each bush being nearly 
flush with the ground, only half a foot high and 4 feet across, 
with little or no leaf on the outside, and covered with what ap- 
peared prickles, but which were really the ill-treated branches 

uite hardened. All this was due, first to the growth being cut 
jown, and then to the coppice shoots being grazed over by goats 
and sheep. This was the state of the growth before the block 
was taken up as a forest reserve. The results even after so 
short a time of conservancy have been marvellous. Out of 
these prickly patches nmerans straight coppice shoots have 
sprung up; in some cases as high as 2 or > feet, whilo the 
entire bush is covered over with leaf. The growing stock 
of the other block elt conserved is very promising. Good 
healthy shoots being thrown out compared with the short 
stunted onos in the opon forests which are continually being 
grazed over. 

Reproduction —Under this head I oan safely say that there is 
little or no reproduction in the open forests of both the Ajmere 
and Merwara districts. While in the protected areas, closed to 
grazing and fires, the number of seedlings of different ages are 
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very numerons, in fact in places they Iiterally cover the ground 
wherever there are any seod-bearing trees, Of those which exist 
in any great ntimbers I may mention dhan, saler, kumpta (Acacia 
rupestri) and Khair (Diokrostachya cinerea). ‘This chioflyralatos 
to the Merwara district. In Ajmero the hillsides and plains 
hava long ago been very nearly cleared of all growth excopt 
Enphorbia, so that the reproduction is earried on to a great 
extent under different cireumstances. Here the Huphorbia takes 
the place of foster-mother, and under its friendly shade hundreds 
of seedlings, sprung from seeds carricd by wind and birds, may 
bo seen, Out of all the stretches of Euphorbia in the open 
forests few or none of these seedlings appear, while in the pro- 
tected blocks nearly every /uphorbia shelters a plant beneath it, 
and in most cases even after such a very short time of con- 
servancy, this plant overtops it. 

Of late whole stretches of Huphorbia in the open wastes round 
about Ajmere are being cleared, not fer the purpose of making 
the land available for cultivation, but merely for sale. The 
consequence is that the land has heen laid quite bare, and whore 
T recollect a couple years ago having seen a few Acacias and 
nim cropping up over the Euphorbias, there is not a trace of 
any jHesoriptana of tree growth, and little or none of grass and 
serub, 

Adjoining the Government forest in Merwara are the Marwar 
forests of an area much larger than that of our reserves. In 
inspecting these forests last year I could not eon being struck 
with the great want of established soedlings, which were few 
and far between, though there was by no means a lack of 
seed-bearing trees, This was easily traced to fires from tho 
appearanco of the scorched trunks scattered all over the forest. 

ast year the greater part of these forests were preserved 
against fire, and numerous seedlings have sprung up during 
the rains; but this is of little value when perhaps the fire 
of next year or the year after will destroy them all. One 
other point in connection with reproduction by seed T would 
mention, and that is the reproduction of khair, This year 
T saw numbers of seedlings of this tree within our protected 
forest of the Merwara district. The khair is by no means found 
in any quantity in these forests, bat from the results already 
obtained in the number of scedlings now beginning to show, 
the feature is very promising. On tho other hand, when going 
through the Marwar forests, where there are considerable areas 
of pure khair (now fast disappearing), I did not come across a 
singlo scedling even after a very careful search ; this appeared 
to me to be chiefly due to forest fires, which have of late years 
boen very severe in this part of the Jodhpur forests. 

The reproduction by coppice shoots has been dealt with at 
some length in dealing with the growing timber stock. The ro- 
sults obtained by experimental cuttings, though only 2 to 5 years 
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old, have been so very encouraging, that large areas haya been 
selected for coppico yearly—this will enable a good deal of the 
previous ill-treated stock to bo got rid of. The following gives 
the average measurement of coppice shoots :— 

Cut 5 years ago— 

Dhankra (a. pendula); girth 6 inches, height 10 feet. 

Cut 24 years ago— 

Babul 3 girth 6 inches, height 10 foot. 
Arinja (Acacia leucophtwa) ; girth 6 inches, height 8 fect. 
Khejra; girth 7 inches, height 12 foot, « 

Cut 3 years ago— 

Salers girth 6 inches, height 8 feet, : 

Undergrowth—Tho undergrowth consists chiefly of Rvs 
mysorensis and Zizyphus Nummularia anda species of Indigo- 
fera, which is fast covering the ground in all the Ajmere pro- 
tectod forests. 

Though found in the outside forest it is fast disappearing 
there, whole areas being ent and tho roots dug out for sale. 

Tn the Merwara blocks, except where blinks and saler, gol 
and other opon forests exist, the undergrowth is not very lnxu- 
riant ; as A. pendula, owing to its dense shade, docs not allow 
any undergrowth except a few grasses to grow under it, In 
the outside forests Lhere is little or no undergrowth. 

Grass—In this lics the great value of these reservos. The 
immense help which theso forests afford to the agricultural 
population of this district is only really appreciated in years of 
searcity. It will always be a matter of regret that the area of 
these forests is so small, and that they eanngt be farther increased 
without placing undue pressure on the villagers. The villago 
reserves, which may be styled district grass reserves, will soon 
bo started. These if managed according to the plans laid down 
will help us somewhat ont of the difficulty. It isa matter of 
doubt however, whether tho villagers, who are to have the 
management of theso reserves, sub in some degree to the 
control of the District officer, will take a proper amount of 
interest in their own affairs. The experimont is nevertheless 
worth trying. 

At present with regard to the open wastes, grazing is ina 
vory bad way. The cattle lead a most precarious life, depend- 
ent solely on the stato of the rains. Even with a very good 
rainfall, from indiscriminato grazing, thore are yory few places 
where the grass is allowed to grow up, so as to be of uso 
during the winter and summer months, The consequence of 
this is that these open wastes produce less grass year by year, 
Toaving largo open blanks without a vestige of any vegetation } 
a very unsatisfactory state of affairs. 

With regard to the reserved forests the state of affairs is 
quite different, Whole hill-sides are covered with a very lux- 
urlant growth of grass, which is incrensing year by year, for 
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on several occasions, I have noticed hollows on the tops of bare 
rock, into which rubbish has been blown, this has now formed 
mould, and grass has sprang up evidently from seed blown 
there by wind. The following extracts, talon from my annual 
report for 1884-85, muy be interesting, as they go to show the 
advantages gained by the villagers in the protection of these 
reserves i— 

“ Owing to the very short monsoons of 1888 and the scarcity of 
fodder in the open village forests, the whole of the Merwara tracts 
wore thrown open to grazing, In Ajmero wherever the villagers 
applied for grazing, grazing wae allowed them till the raine set in; 
by this means many cattle that would otherwise have porished from 
want of food were saved. * * * The number of cattle admit- 
ted into the forest to graze were 13,086 compared with 5,279 allowed 
to graze the previous year, Villagers who had no rights within the 
protected areas were algo allowed to take advantage of the Govern- 
ment reserves. The following figures are quoted from the same 
report to show the value of the gress cut and carried away by villagers 
free from these Government reserves :— 


Head-loads 
Name of District, brought out from Value, 
forest. Rs, 
Ajmere, on s+ 210,000 18,125 
lerwara, 5. «580,000 33,125 
Total, «740,000 46,250 


“Tho figures for tho number of head-loads in Ajmere is very 
nearly correct, for Merwara a fair approximation has been taken, 
Regarding the value of the grass the low sum of 1 anna per hoad- 
load has been fixed.” 


Lnjluence of improved forest growth on the water supply.— 
Before dealing with any one of these heads, I should | fie to 
mention thatthe results at Present obtained, as far as the water 
supply is concerned, aro still in their infancy, and do not prove 
anything one way or the other. I do not’ believe that there 
is any part of India more favourably situated than this district 
for the experiments undertaken, and I have not the slightest 
hesitation in saying that another 10 or 15 years will see us 
in a fair way to definitely decide many of the different questions 
now brought forward. I will now tuke up each head. 
Continuity and supply of water in springs.—This oxporiment 
has only been started this year. The difficulty being in finding 
suitable springs among the dry hills of this district. In almast 
every case where they exist, the forests have been more or less 
untouched, owing to the vicinity of some temple or another. 
I may here mention that it is a custom in these parts to pre- 
aerve all trees round about temples. These are considered 
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sacred, and ill-luck is supposed to overtake those who even cuta 
branch. 

Only in the case of two springs situated in the Bari Nal and 
Imli Kund, both in the Térigarh block, have anything liko 
definite results been obtained. The following is an extract 
from Mr, Moir’s report when the block was first taken up :— 
“The greater part of this tract when taken up, was altogether 
barren and denuded of troe vegetation.” Such is by no means 

™ the case now; in fact the Bari Nal and Imli Kund portions of 
this block, comprising more than three-fourths of the area of 
the block, is so completely clothed with seedlings and coppice 
shoots from 4 to 6 feet high, chiefly of saler, that there is not 
the slightest necessity for artificial planting just at present, 
and all this in 9 years only. 

9 To return to the springs. When in 1888 I visited the place 
both springs were running, even as late as the beginning of 
May. When noticed by me again after the rains of 1883 (the 
monsoon was partly a failure in this year, the Ajmere register 
showing only 17-40 inches), the springs were running up to 
December, when the Bari Nal one dried up and Imli Kund had 
very little water in it, After the rains of 1884, which were 
exceeding) good, the Bari Nal spring was completely dry by 
the end of September, and the Imli Kund nearly so, The 
streams on the hanks of which these springs are situated only 
yan once, though the rain was very heavy at times. During 
the present monsoon, which is exceedingly good with very 
heavy falls of rain at times, the Bari Nal spring is perfectly 
dry, and not a drop of water has come down from the Fillsides 
to enable the stream to flow, I may also mention that a well 
situated not far from the spring has also dried up during the 
hot weather, and with all the rain we have lately had, has not 
a drop of water init. Rogarding the Imli Kund spring there 
is just a little water, and if the present rate of drying up goos 
on, the spring will cease altogether next year. 

Now I have no doubt that the benefits derived from the mois- 
ture percolating into the soil within forest limits does good to 
some wells outside, but at presont it is still an open question how 
far from these limits this good extends. After careful observa- 
tion I have found that none of the wolls situated outside, close 
to this forest, have derived any benefit. To illustrate how very 
difficult is this question, of percolation affectin g wells, I will men- 
tion one of many cases, where after a very long experience it 
has been found that the wells situated within the vicinity of a 
very large tank, the Ana Sagar, aro benefitted but. slightly, 
whilo wells 10 to 11 miles away are really thoso which derive 
benefit from the water of this tank. The accom nying sketch 
gives the relative positions of these places, The experiments 
now being started in connectiqn with wells and springs will, I 
hope, tend to the solution of the problem. _ 
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Aarasagar lake 


Bagarmati Natla 


W, Wells deriving little or no benefit 
We Wells daviving » great deal of benefit. 


Sudden floods.—In treating of this head there is no disput- 
ing the point that forest growth has checked sudden floods. 
Numerous iMustrations of this can be soen in all tho forest 
blocks which have been conserved for the last 9 years. One or 
two examples will suffice ; for instance, the Tardgarh block which 
has been referred to in reference to springs, That the Bari Nal 
stream came down with » great rush before tthe forests were 
taken up, is proved by the remains of an old band which hag 
been breached by the sudden floods, whereas now the water 
barely flows through it. Again, in the caso of the Madar hill 
block, on the north-east of Ajmere, and within half a mile of 
the station, half of the hill has been conserved since 1876, the 
other half has remained open. The difforenco is surprising 
between those two halves at the time of a good showor of rain, 
While the waler is running in torrents down the ravines on the 
open side, very little water is seen running down the ravines 
in the protected area, 

Collection of water in tonks and wells—With reference to 
tanks, the matter is still an open question to be proved or 
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disproved hy the experiments now started. Only in one case 
in this district, and I might almost safely say in the whole of 
India, has tho entire catchment area of a largo tank been taken. 
up asa forest reserve. The tract is situated midway between 
Ajmero and Nasirabad, and has an average rainfall of 20 inches. 
Tt was conserved in 1880, and the results have been anything 
but satisfactory, and decidedly at present against the idea that 
an increased supply of water in tanks results from an improved 

“forest growth. A short description of its present state will, L 
hope, not be out of place. The geological formation consists 
chiofly of mica schists and quartzite very much broken up. The 
soil along the nallas is good and fairly deep, with water close to 
the surface. On the hill-sides the soil, just forming, is shallow 

«and somewhat poor. The whole tract is covered over with a 
most luxuriant growth of grass, with numerous seedlings of 
nim, arinja, siris and babul cropping up out of tho Euphorbia 
bushes, which are very plentiful. The seed-bearing trees are 
few, but nevertholess natural reproduction is good,- The tract 
has lately been taken up for artificial reproduction, and the 
results of the last two years are exceedingly promising, I will 
now proceed with the matter connected with the supply of water 
to the tank situated at the east entrance of the forest. 

The Nasirabad Cantonment Committee have lately been urg- 
ing that the growing forest has been doing much’ damage to 
thoir water supply, which is taken from this tank, and thongh tho 
rainfall last year was greater than fur the year in which the tank 
was constructed (1877), the quantity of water which came into 
the tank has only been a tenth of what came in in 1877, The 
following figures are given by the Executive Enginoor in charge 
Military Works :— 


Practical Results, Danta Tank. 


‘Year. sera, | 1679. | 1880, | 1661. | 1853, | 1889, | 1984, 
' 
Rainfall at Danta, se] 18° | 20° | 1264"| 15-22") 23-367] 18-14"| 18°70" 


Quantity of water fallen into 
catchment area, in million 


¢, feet, 110 123 791 92 | 141 et | 1B 
Quantity collected In the 
tank, in million c. feet, ../ 804 20 7) My] 134 Wy ay 


Percentage of rainfall col- 


lected, in million ¢, feet,..| 028 ]0165; -o9! 12] 096 | -oz] -03 


eee 
Remark,—Area of Danta catchment 1,688 acres (about 24 square miles) == 
78,580,475 square foet.. 
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These fignres are not satisfactory, but it appears that the 
tank received very little water from the monsoon of 1884, 
The monsoon of 1883 was nearly a failure, and owing to 
this the tank dried up early in January; so that when the 
monspon of 1884 set in, the, first showers went simply to 
moisten the soil which had been parched during the hot wea~ 
ther. The ovaporation from the dry hot catchment ares. was also 
enormous ; so that all tho light showers had no other effect than 
to wet the outer covering a very little, but caused no flow.# 
From experience it has been found that a fall of less than 1} 
to 2 inches in 24 hours does not assist in filling a tank. 
Judging from the very satisfactory way in which this block is 
progressing, both in artificial and natural seedlings, I have no 
doubt that in a very few years more water will be retained in 
the soil for sub-surface flow. The evaporation from the surface 
of the tank has been calculated to be Zths of the water coming 
into the tank, and ds the air is rendered moister by tho continual 
evaporation of the foliage, there will be less evaporation from 
the surface of the tank, which will become more and more shaded 
along its borders by the forest growth. There is also the hope 
that there will be a considerable quantity of sub-surface water 

adually flowing into the tank as the cover overhead increases 
jn tho catchment. With reference to wells, it appears from gone- 
ral observation, though the matter still requires to be proved by 
experiment, that the water level in all the blocks has been con- 
siderably raised by forest conservancy. This secms notably 
illustrated in the case of the well in the bed of the Danta tank, 
which is brought into use when the tank happens to dry up. 
Though a very considerable quantity of water was taken from 
this well in pipes during the hot weather of 1884, for the Nasir- 
abad cantonment, the water level at the commencement of each 
day was very little lowered, showing that the whole time the 
sub-surface flow was maintained, T have also noticed that in 
wells dag within forest limits water was found at a very much 
higher lovel than in wells outside, even though the stratifica- 
tion and general conditions were very nearly similar. As an 
example in point, 1 may mention the case of the Danta block, 
where three wells havo been dug in ono of tho streams 
within forest limits. Water was found in every case at 2 depth 
of nof more than 15 feet, whereas at the base of the western 
slopo of this same range, and where the rock and soil are very 
similar, with the stratification somewhat the same, but with the 
hill-side nearly bare, and with little or no grass, the water was 
reached at a depth of 25 feet. There is no doubt that the ex- 
periments now undertaken will give valuable results in a few * 

ents, 
if Precipitation of moisture—Under this head I cannot do better 
than give the results of last year taken from the rain-gauge 
stations established in and out of forest limits, 
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Monwanm, | Manan ator, | wag Paman, 
Anza oF Fourst|4nma OF FoREET|ARE oF Fonesr| Bajran- 


i802 20nus, | 090 AGRmB. | Wes) acNue| eee 
Month, ote eat bree 
y ontot | _ tn ta | outot | Seer 


In Out of 
Boreat. | Forest. | Forest | Forest, | Forest. | Forest. |, 


1884, tn.| 0. 19, 
= June, a ae | 4} 4a] 8) 
July, aie av} 7) 88] 7 
Avgust, ww | 4} 8) 4 
eptember, ... av | 10} 87] 10 
October, an foon | Bf ove vf LL 
November, ... ae frat Biba 8] ..] U1]. | 20 
December, ... na igs 
Total, ss | 27) 78) 25] 26) 26) 28 26) 80] 19) 83] 16) 48| 221 60 


Remarks. 16 stations were only erected in June, 90 that this does not show 
the total rainfall for the year, as rain fell im January, February, March and May. 


In Mohwabir the distance between stations is 1,282 feet, 
In Mader bill, ” » 2,161» 
In Nag Paha, » ” 0195 4, 


Before any definite and reliable results aro obtained these ex- 
periments will have to be steadily carried on for a number of 
years, owing to tho rains of these districts being so very local. 
A differenco in tho rainfall of as much as 6 inches during the 
year, between places not more than 10 miles apart, is by no 
means an uncommon occurrence. 

Counteracting erosion, preventing landslips, contraction of beds 
of water-courses, §c.—Here the closed areas show a very mark= 
ed improvement, cach block affording numerous illustrations 
under the above heads, Whole sides of spurs, that three 
years ago consisted of nothing more than a heap of broken 
stones, with all the soil washed out of them, not affording suffi- 
cient nourishment for the growth even of grass, are now fast 
becoming covered not only with grass but with numerous seed- 
lings. The Rajgarh and Danta blocks afford numerous examples 
of this, I have no doubt that the older conserved blocks, now 
fairly well covered, were more or less in the same state as 
the new blocks, Traces of the broken patches of rock can still 
be seen ona close inspection. There is also uot the slightest 
douht that the protection of forests has contracted the beds of 
water-courses, causing the water that flows from the hill-sides to 
run in anerrow definite bed, the rest of the original stream being 
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covered over with deposits of silt, which is covered over with grass 
and numerous seedlings. The Mendi-khola in the Mohwabir 
block affords a most airising. example. Where the stream runs 
through forest lands, and a andsed yards below, it was nearly 
80 fget wide at one time, but has now silted up very nearly to 
the top, with only a very small channel for the waterflow. 
Beyond this, where numerous small streams, not under pro- 
tection, join the main stream, the bed maintains its original 
width, with a rocky or stony bottom,.* Pa 

A. E. Lowniz, 

Asst. Conservator of Forests, 
Ajmere and Merwara. 


ON TOUR WITH THE STUDENTS OF THE FRENCH 
FOREST SCHOOL IN THE VOSGES AND JURA, 


By a Lapy. 


Arrar experiencing a few days of great heat at Nancy, we 
were not unwilling to exchange it, on the 24th of May, for the 
fresh broezos of the Vosges mountains, We were a largo purty, 
87 in number, including students and professors. 


* The following notes from Ehermayer :-—Die Physikelischen Finwirkangen des 
‘Waldes auf Luft und Boden, will iltustrate the subject. 


QUANTITY EVAPORATRD IN OUBIO INCHES FROM a SQUARE FOOT OF 
SURFAOR, 


Soll with ne undergrowth | Soil with under, 
Powerman [PO eb Oa 


Maximum, | Minimam. | ‘Mexinum, | ‘Minimum. 


Maximum, | Winona, 


7 a 18 6 . . 
‘3 1 Th ik 8 L 


Out in open, 
In forent, «. 


(@). Forest growth without immediate ground covering reduces the amount of 
evaporation as compared with evaporation from an open fiold 62 per 
cent,, and the evaporation under forost is 2-6 timea less than in the open. 

(0) In the open the immediate ground covering diminishes tha evaporation 
from the soil by 22 per cent. at the most, aud 1-3 per cant, at the least, 

(©). Forest and the immediate ground covering together diminish evaperation 

yy 85 per cent. 

(d). Evaporation from forest with immediate ground covering is less by 00 per 
cent. oF 2} times lees than from a forest which has no immediate ground 
covering. 

In other word 

If 100 volumes are evaporated from the soil ont in the open, forest withont 

immediate ground covering evaporate 85 volumes, and forests with immediate 

ground covering 18 volumes, 

If forests without immediate ground covering let ont into the ais 100 volamea, 

forests with immediate ground covering let ont 40 volomes. 
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At first there was nothing remarkable along the route, but 
after leaving Laveline, the train ascended the valley of the Vo- 
Jagne, and every turn brought us into prettier scenory, the hills 
on both sides being coveréd with fir trees, looking their bright- 
est and best with the young shoots of spring fresh upon them. 
We were amused at the salute bestowed on the sapins (silver fis) 
by the students, who, following the lead of the professors, too! 
off their hats as we passed tho first trees of this species and 

wentored the forest, The railway was bordered on either side 
by close cut hedges of spruce fir, which looked very neat and 
rim, 

‘We reached Gérardmor in the evening, after a shower of rain 
had freshened the ground and rendered the air very cold and 
keen after the last few days of heat. The Hotel de da Poste haa 
a fine dining-hall capable of seating 150 people, and a splendid 
salon, with a polished oak floor, most temptin, to the lovers of 
the dance. We were informed that the piano had boon remov- 
ed on the arrival of the students, lest they should be tempted to 
indulge in the “light fantastic” in heavy boots, to the detri- 
ment of the polished boards. 

There is a nice garden attached to the hotel, and beyond it 
some fields of wild flowers, which are very abundant and beauti- 
ful in Gérardmer, and then comes the lake, which forms the 
chief attraction of the place. The eastern extremity of this 
sheet of water is somewhat open, but the western end is almost 
enclosed by hills, rising out of the water, and thickly wooded 
down to the water’s edge. There were some steady-looking flat- 
bottomed boats plying on the lake, which seems to abound in 
fish, many being seen disporting themselves on the surface of 
the water in a manner most tantalising to an angler who had 
left his tackle far away in England. 

We took but a cursory glante at our surroundings that evon- 
ing, but the next morning, while the students were engaged in 
triangulating the country, we strolled out to look about us. 
Gérardmer is a summer resort something in the style of an In- 
dian hill station, but with this exception that an Englishman is 
seldom to be seen there. It receives an occasional visit from 
an English cabinet minister, but such a thing asa Cockney tour- 
ist is unknown there. It is evidently a favorite resort of 
French people, for the charming landlady assured us that they 
seldom have an empty room during the summer. This may in 
some measure be due to her influence, for her bright smile and 
cordial welcome were very attractive. The cheerful manner in 
which the landladies of the various auberges in the Vosges ren- 
der their willing services seems to be characteristic of that 
region, and compensate the traveller to a great extent for the 
somewhat rough and ready appliances placed at his dieposal 
when visiting the smaller towns or villages. But at the Hotel 
de la Poste the arrangements are perfoct, and the visitors are 
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mude thoroughly comfortable, Grouped round the eastern end 
of the lake, are some very pretty villas, standing in their own 
flower gardens, which extend down to the margin of the lake ; 
but these were as yet unoccupied, their owners being unwillin, 

to relinquish the attractions of the towns at this early stago 0 
the season. 

It is an easy walk of an hour and-a-half on well kept paths 
round the lake, but te our amusement a section of the French 
Alpine Club, which arrived during our stay, found it necessary # 
to engage all the available carriages to enable them to make 
this title promenade. In front of our hotel stood a very fine 
elm tree, planted 200 years ago, to which we looked in our 
rambles on the adjacent hills as a landmark to guide us home. 
The annual fair took place while we were there. The single 
atreet presented one morning a lively appearance, being lined 


with Looths which seemed to have sprung up in the night. . 


The men in blue blouses and the women in white caps and 
aprons, all shod with noisy sabots, praised their rough wares 
as we passed, and tried to induce us to believe that the Tike were 
not to be found elsewhere, Their chief merchandize seemed to 
consist of pigs of all sizes and qualities, but all alike in their 
determination to go in a contrary direction to that in which 
their owners were trying to drive them, and contributing in no 
small degroe to the uuise of the fuir. 

‘There was a sad finale to the two days’ amusement ; some of 
the travelling shopmen who had imbibed rather freely had a 
disagreement, which ended in the murder of one of them, and 
in the arrest of another, who, howover gave himself up without 
attempting any resistance. The next day a numbor of officials 
came down to make the necessary enquiries, which were soon 
over, and after the table d’héte dinner these gentlemen left by 
the evening train. 

We went for an excursion to a pretty place called the Saut 
des Cuves, a small foaming torrent which tumbles headlong 
down its steep rocky bed ; though not large, it forms, with the 
rustic bridge thrown across it, a pretty picturesque scene. 
Not far from it, is a large flat stone which bears Charlemagne’s 
name, and on which he is supposed to have rested his weary 
limha, bnt whether that ancient warrior ever really sat on it is a 
question on which it is difficult. to speak with certainty, Then 
we wandered on through the beautiful fir forests till we came to 
another rustic bridge called the Pont des Fées. The Club Alpin 
Frangais takes the greatest caro that the unwary traveller shall 
not lose his way, for at every turn one meets with notice boards 
pointing out the direction in which the visitor should go in 
order to reach the varions objects of interest, and also the way 
home, in case he should foel at all fatigued by an excess of 
beautiful scenery. Even the smallest streams and forest glades 
have been named by the club, and we several times found our- 
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selves hunting for cascades or torrents to which the boards 
guided us, the little trickles referred to having passed unnoticed. 
under our very eyes. 

We went with two of the professors to visit two interesting ~ 
manufactories, one for converting wood into pulp for the mak« 
ing of paper and the other for making folt, 

The wood used for the pulp consisted of round pieces of fir, 
1 metre long und B to 9 inches in diameler. Each piece is cut 

‘into three billets, by means of a circular saw, and these short 
Tengths are then put into a machine which shaves off the bark 
and leaves the wood clean. ‘The knots are then bored out with 
an auger, and the round block split into two pieces. These 
billets are then pressed against a revolving stone in a hydrau- 
Hic machine, the result being that the whole substance of the 
wood is reduced to fine atoms held in suspension in the water. 
This water is then passed through various strainers to remove 
all larger particles, and it ultimately appears simply as turbid 
water. The water is then strained off leaving a wet pulp, which 
js spread upon cloth and pressed botween rollers so as to dry 
it, The flakes of dried pulp are exported to be used for making 

per. All the constituents of the wood are in these flakes, 
We could not ascertain anything about the cost of the work or 
the profits made, but the woods used are spruce and silver fir, 
the two spocios being kept separate as they yield pulp of differ- 
ent colours. 

After this we proceeded to inspect a felt manufactory. The 
wool was spread in very thin layers, one over the other, to 
make a thick soft mass, and this is pressed with water between 
rollers into a close substance. We saw hats formed on revolving 
blocks in the same manner. Rolls of felt were also made for 
shoes, and we wero shown # pico of felt of graduated thickness 
mado for the hammers of pianos, the price of which was about 
125 francs per square metre, 

The great industry about Gérardmer seems to he the making 
and bleaching of linen. The eye is attracted by conspicuous 

atches of white which cover large parts of the fields in all 

rections, ‘There are yards, one might almost say miles, of linen 
sprend out to bleach in the sun while it is kept constantly 
wet by a man in charge. Near the linen are seen small sheds, 
not unlike those from which the Himalayan hillman watches for 
the bears during tho ripening of his crops; but they are to 
shelter men who guard their property against any human foe 
who might feel inclined to appropriato the linen. “Every little 
cottage seems to contain a loom, and the peasants one meets 
leaving tha fown are gonerally carrying on their backs loads 
of linen thread, which they convert into cloth in their cottages. 
We visited 2 large factory, employing numbers of hands, whore 
we saw the linen pass through all stages until it was completed. 
It was an interesting, busy scene, but very deafening, and ona 
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could not interchange a word on account of the din caused by 
the machinery. 

We went into an unpretending little shop to purchast a 
railway guide, and to our surprise discovered that the proprietor 
was an author, with his own printing press; he was vory anxi- 
ous to dispose of his books, telling us that the last Englishman 
who came to his shop took dozens away to circulate in fngland, 
and evidently implying that we might do the same,” 

We visited the church, which contains the usual number of # 
little niches with draped figures of the Virgin, and does not 
differ much from other French village churches. 

We must not omit the cheeses which form one of the prin~ 
cipal productions of Gérardmer, and which always made a most 
obnoxious addition to the otherwise good table d’héte dinner, 
Even at a distance one wished them further, and in self defence 
we wero compolled to request the waiter never to present them 
to us. 

Another speciality of the place is the walking stick made out 
of stunted fir trees with the end turned round to form a handle, 
The peasants cut them down, hang them for a winter over their 
kitchen fire till the smoke has browned them a dark colour, 
then add an iron spike and polish them for sale, They are more 
eurious than pretty but prove a most useful companion for & 
mountain climb, The great excursion from Gérardmer is to the 
top of the Hobneck. The carriage road winds through the 
boautiful valley for some miles, almost every turn opening fresh 
scenes of beauty before the traveller’s eyes, it then turns w 
wards to the pass by a series of zigzags, whence is obtained the 
finest view of all looking down on the two lakes, Longemer and 
Retourmer, which lie embosomed in fir-clad mountains rising 
straight from the water and seeming.to guard them on all sides. 
The drive terminated at the pass, La Schlucht, where there is a 
prettily situated inn, the view from the windows of which 
yeminded us a little of the Himalayas, though the mountains are 
not nearly so grand. As a rule, the Vosges mountains are 
characterized hy round topped hills covered with bright green 

rass which the cattle keep close cropped. Here the crest of 
the ridge forms the present boundary between France and 
Germany, and along ita line is cut through the forest, or a 
ditch is dug where no forest exists, the line is also marked at 
intervals by small square granite pillars, bearing an (F') cut on 
one side and 9 (D) on the other. 

‘We walked up the Hohneck (4,500 feet) guided by the ever 
faithfal hoards of the Club Alpin Francais, and we ought to 
havo boen rewarded for our climb by a good view ; on a fine day 
one can seo the Bernese Alps from here. The fates were, how- 
ever, against us, for though at first the sun shone brightly on 
the valleys of France, those of Germany were shrouded in mist, 
which soon oversprend the whole landscape ; but a glimpse 
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through the clouds enabled us to see the town of Miinster which 
is situated in a picturesque hollow below. 

The sward was lovely, being covered with alpine flowers, 
conspicuous amongst which were the large white anemone and 
the ark purple pansy, which grows luxuriantly all over the 
Vosges mountains, 6 should have liked to spend a long time 
gathering these mountain treasures, but the ominous clouds 
and distant rumble of thunder warned us not to linger. Dur- 
ing our drive we had passed through large forests of silver fir 
and spruce ; these in the higher regions give way to stunted 
beeches, which tho cattle have reduced to a very poor condition 
by their constant browsing, It was very cold ‘on the hill tops, 
and in sheltored places snow waa lying, some of which will 
probably remain throughout the summer. On our way down 
we interviewed a cowherd, and found he epoke only German. 
This is a splendid pasture country, the grass being so nourish- 
ing that the cows require no ‘other food, and on all these 
mountains, the butter is always good and rich; in the most 
primitive of auberges, producing the sourest of bread, we could 
always depend upon the beautiful butier. The clouds, which 
had beon threatening all the morning, burst upon us before we 
regained the inn which stands on the very boundary line be- 
tween France and Germany, and wo were very glad to avail 
ourselves of its shelter. Several other travellers more or less 
wet came trooping in, and we were amused to see how the 
Frenchmen arranged themselves round the table on the French 
side of the room, while the Germans occupied that on the oj 
posite or German side, there being no intercourso between the 
two tables. 

Our drive back to Gérardmer was unfortunately made through 
pouring rain. We took another road which passed along the 
margin of Iakes Longemer and Retourmer, the view of which 
from above had so much enhanced tho beauty of the scene on 
our way out. All we could now do was to peer occasionally 
at the prospect from under the hood of our carriage. We could 
not summon courage to run 100 yards through tho heavy rain, 
to see a cascade, which, from ihe numerous photographs one 
sees of it, must he vory pretty. 

The next day was Whit Sunday, a great day at Gérardmer. 
In the morning there was a Confirmation, an event which onl 
takes place there once in threo years, They had a cold bleak 
day for it, and the white muslin ‘apparel domed by the young 
candidates looked very unseasonable. The youth of Géraedmer 
having been confirmed in the morning, made the most of their 
day by devoting themselves to ekittles in tho afternoon, and to 
a theatrical performance, consisting of La Fille de Madame 
Ang6t and other pieces, in the evening. 

‘e had a dali htful scramble in the afternoon, gathored 
more beautiful wild flowers, and what is even prettier, the 
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sprays of pinks feathery grase which aro found all var the 
osges, and which give the. fields a rosy tint. We found the 
view towards Remiremont very pretty, and we wandered on, 
following the notice boards of the C. A, F., in search of La 
Vierge dla Creuse. By enquiry we learnt that we were in search 
of a rough stone, bearing an excoedingly rough painting of 
the Virgin, which we had passed as unworthy of special notice. 

Whit Sunday is a great day with the Club ‘Kipin ‘rangais, and 
they musterod in force for dinner, occupying a tablu specially 
prepared for them. The party, about 50 in number, consisted 
more of ladies and children than of men, and when we saw 
‘them wo were not surprised at their having requisitioned all 
the carriages to make the tour of the lake. 

The next day we took a walk with some friends to hear a re- 
markable echo, and then said good bye to Gérardmer, and left 
to join the junior Forest Students class which was on its wa: 
to another part of the Vosges and tho Jura to study sylvi- 
culture under its professor. 

Having spent a very pleasant fortnight at Gérardmer, during 
-which the Anciens were engaged in surveying, we started for 
St. Maurice, joining on the way the Consorits with two of 
the professors ; and now, after a stay in the luxurious hotel at 
Gérardmer, hard walking with comparatively rough accommoda- 
tion was to he the ordar of the day. ‘8 were unfortunate 
in haying the most deplorable weather, which robbed our ram- 
ble in the Vosges of much of its pleasure. Our party, about 40 
in number, put up at the Hotel de la Poste, which seoms to be 
the favorite name of the hotels about hero, and after an abund- 
ant but somewhat rough dinner we retired early, as we were to 
make a start at daybreak for the ascent of the Ballon d’ Alsace. 
We breakfasted at 6-30, and then immediately commenced the 
ascent. Tho sky was overcast, and we were hoping earnestly 
that the clouds would clear off, and that we should see from the 
summit the beautiful view of which we had heard so much. 
But we were doomed to disappointment, for about an hour after 
we had left the hotel the rain came down, first lightly, then 
heavily, and all hope of the viow melted away. 

On our way wp wo entered a dense forest of silver fir, Hero 
the director stopped to lecture, and explained that the chief 
enemies the trees had to contend with wore wind and snow; 
he advocated that some of the dominant poles should be thinned 
out, where they stood close together, so as to render the top of 
the forest ‘undulating instead of its presenting a solid table-like 
surface on which the snow is apt to Ye retained until the trees 
are broken by its weight. the poles are readily sold for con- 
version inte paper pulp. 

On our emerging from the forest the rain seemed much 
heavier now that the friondly trees no longer intervened to 
shelter us. Beside the road we saw a cross, erected to the 
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memory of a poor man who had been lost in the snow in 1867, 
and a litle further on another to commemorate the death of a 
man who had been murdered there in 1850. The ground was 
covered with wild pansies, growing as brightly and as luxuri- 
antly as they did on the Hohneek. The rain at last came down 
so heavily that wo were compelled to avail ourselves of the 
shelter of a very rough mountain auherge, where, hewevor, woe 
obtained same excellent butter and Gruyére cheese, which, with 
“the cold meat we had brought with us from St. Maurice, made 
a capital breakfast ; but we Indians rather missed the services of 
the Khitmatgdr, and the hot breakfasts that. seem ao casily pros 
duced at any part of tho jungle. Aftor this wo continued our 
woury ascent through clouds and rain to the summit, and having 
waited in vain for a glimpse of the magnificent view, we 
descended the hill by another rond. For a few minutes the 
clouds cleared and we saw one of the outworks of Belfort in the 
distance, Hore, as on the Hohneck, the Franco-German. fron- 
tier boundary follows the crest of the hills, and is marked by 
illarsand ditches, On, our way down we visited the forest 
ouse, which is very prettily situated overlooking the heau- 
tifully wooded valley, and a gun was fired that we might hear 
the echo reverberating through the hills, We returned after 
this to St. Maurice, and were glad to find our boxes, which 
enabled us to change our wet garments and indulge in a cup 
of tea before starting by train for Remiremont, where wo 
arrived in time for dinner. We were such a largo party that 
we dined by ourselves instead of joining the table «Phate.. ‘The 
director stood champagne to the whole party, healths were 
drunk, speeches made, glasses clinked, and every one appeared 

in the best of spirits, i 
Tho next morning wo went out and aseonded a slight emine 
ence, called La Calvarie, from which there is an excellent view 
of the old town, which is picturesquely situated in the valley of 
tho Mosello, the hill sides being clothed with vineyards, “We 
also visited tho old church, and were able, in spite of the 
frequent showers, to walk a good deal without goiting wet, as 
the pavement is generally under cover of the projecting houses, 
Wo called on the diroctor’s mother, who has a nice honse with 
a good garden, very well stocked with fruit and flowors ; the 
thododendrons were just coming into bloom, and a large 
number planted in one block had a good effect. We then took 
our places in the coupé of the diligence, and drove to Faymont 
through undulating fir forests. Ifere we dined ina very pri- 
mitive little inn, The meal was sumptuous, endless courses 
succeeding each other, but the arrangements were somewhat 
rough, and the carving or rather hacking of the joints was 
remarkable, After dinner we left by train for Vesoul, where 
there was a very good hotel with spacious apartmonts. In all 
tho hotels in the Vosges we found the landladies delightful, 80 

ap 
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obliging and anxious to make everyone comfortable ; but not 
one of the hotels seems to possess a bath, and wo were very glad 
we had brought an india rubber one. 

Evory morning we were roused by the sound of the cor de 
chasse under our windows 3 it was sounded again for our meals 
and to warn us whon to start for the various excursions into the 
forests. In primitive little villages it created quito a sensation, 
all the inhabitants gathoring round Masseron to watch while he 
played, It was again very wet, but the students went to visit 
a very fast growing forest, where the oaks add about one centi- 
metre per annum to their diameter, We had dinner in a kind 
of coach house, and then went by train to Gray ; we rose early 
and explored the curious old town, part of which is built on a 
high platenu reached by flights of steps from below, on the 
higher level is situated the church and an old unoceupied 
chateau, into the grounds of which we ponetrated, and from # 
walled terrace had a very pretty view of the river below. There 
were some rather good shops and somo barracks, in front of 
which a cirous aa being erected. Tho dragoons were lounging 
about ; they looked most slovenly with thelr loose ill-fitting 
tunics and trowsers, and are a great contrast to the smart 
English cavalry soldier, We entered the church where ser- 
vice was going on, but we did not like to attempt the ascent of 
tho tower, whence no doubt we should have had a splendid view. 
We strolled into a shady garden, where the nightingnles were 
singing sweetly. There is a fine suspension bridge at Gray, and 
the town is very old and qnaint, the buildings being remark- 
able for their steep pent roofs. 

In the afternoon we took the train to Arbois, and this brought 
us into the Jura mountains, which present a different appear- 
ance from the Vosges, in that instead of the tops of the hills 
being rounded they terminate in abrupt cliffs. Another re- 
markable feature of these mountains is that many of the 
streams rise in 2 considerable volume, which one would suppose 
to be the result of a course of several miles. Another con- 
trast betwoen the Vosges and the Jura is, that the latter 
have not been taken in hand by the Club Alpin Frangais, and 
therefore the Cockney appearance given by the numerous 
notice boards is absent. One bad ‘nck with the weather still 

nursued us, ‘Torrents of rain spoilt all excursions, and our 
Emited stay of ono night in each place did not suffice to dry 
our dripping garments, Tho champagne at Arbois is rather 
sweet but very good. After the mid-day meal we drove across 
country to meet the Pontarlier train. ‘Tho road was pretty, 
passing among tho silver fir and spruce trees, and it ascended 
considerably before we reached the mountain railway. The 
clouds had been heavy and threatening all the way, and the 
storm burst just as we reached the station. Tho train was very 
crowded, and in our carringe were five Americans travelling 
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for amusement, but encountering considerable difficulties, as 
not one of the party could speak a word of anything but Eng- 
lish (American). We tried to help them a little, but we soon 
had to part company, as they were going on, while we remained 
for an hour at Andelot, where we iad dinner in the railway 
restaurant, Our company was not very select, for there were 
some workmen at another table who were rather merry over 
their wine and indulged in songs until stop) ed by the waiter, 

= We then continued our railway journey to Champegnole, which 
we reached about 9 p.m. 

The next day broke with torrents of rain and we relingnished 
the idea of walking through the forests to Andelot, where we 
were to have spent the night, for we heard such accounts re- 
garding the limited acommodation available, that out of kind- 
ness to the rest of our large party we decided to go on to Dijon, 
which place they were to reach on the morrow. Tho rain 
cloared off after a time, and we took a walk and gathered a 
bouquet of the lovely wild flowers with which the Jura moun- 
tains abound. There are beautiful wild carnations, hyacinths 
and pansies, all sweet-scented, and the meadows aro covered 
with the pretty pink feathery grass we had found in the Vosges, 
Certainly the wild flowers of the Jura mountains surpass any- 
thing we had previously seen for variety, beauty and abundance, 
Tho Alps are not to compare with the Jura in this respect, 
though the alpine flora is much admired. We walked on and 
got a good view of the range with its characteristic sharp- 
pointed rocks, We left Champagnole in the afternoon and 
reached Dijon that night. The day following we visited the 
botanical gardens, where there is a wonderful poplar tree 
remarkable for its great height and girth, There is also a 
natural history museum containing a variety of stuffed birda 
and animals. “We also visited the Cathedral (St. Benigne) and 
the old desecrated Church of St. Philibert, also the Cathedral 
of St. Jean, which has been restored, and the ruins of the old 
castle, which has now been converted into a barrack. After 
breakfast we went to seo some ancient honses in the Rue des 
Forges. Then we visited the Hotel de Ville, where there is a 
good museum containing some paintings and the monuments 
of the Dukes of Burgundy ; ina glass caso there are 86 deco- 
rations worn by the late Marshal Valliant, Every country 
seomed to have joined to decorate this much favoured indivi- 
dual, including England, which conferred a GC. B. on him. 
Woe next ascended 314 steps to the top of the tower, which 
commanded a fine view of the surrounding country with its 
hills and forests. Here again the vineyards which roducs 
tho excellent wine of the country met the eye in direc- 
tions. Nolre Dame was the next object of interest. It has 
a fine carved facade and a curious old clock, the hours being 
struck by bammer-men. Then we drove to the park, about a 
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mile-and-a-half from the town; this is simply a wood with 
drives and walks cut through it, 

The roses in Dijon were very beautiful, but we looked in vain 
for tho famous Choire de Dijon, and could only conclude that 
verhaps iL was not yet out, In the centre of the town is the 

Jace d’Arcy, very prettily arranged with rose gardens and 
a fountain, ina small sheet of water, on which floated two stately 
swans, Dijon is just at the commencement of the sunny south ; 
the air was warm and balmy, a pleasant change after the cold, 
and wet we had just capetionned | in the mountain ranges. The 
next morning we paid another visit to the botanical gardens, 
and saw also the Well of Moses, with some fine old stone carvin, 
depicting scenes in the life of the patriarch. This is at the Ol 
Chartreuse, which is now an asylum for idiots, We then in- 
vested in some photographs, including the pretty pathetic ones 
of girls in the national costume of Alsace and To rrning, now, 
alas! no longer French. After this the entire party started by 
train for Nancy which we reached that evening, and thus ended 
a pleasant tour in the Vosges and Jura mountains, the inspeo- 
tion of whose noble forests doubtless proved very profitable from 
a professional point of view. bie 


BENEFICIAL RESULTS OF THE SAU TREE ON THE 
GROWTH OF TEA. 


Dear Mr. Eprroz,—Amongst your-interesting notes collected 
during your peregrinations through Assam and elsewhere, you 
make a reference to the beneficial results of the sau (Albizzia 
atipwlata) tree on the growth of tea. This subject only vory 
recently oxeited a deal of attention, and was the sole topie of 
conversation in our “one-hobby” province. It was taken up 
earnestly by Mr. Buckingham of Sibsigar, who drow particular 
attention to it, throng a pamphlet he had printed and circu- 
lated by the Indian ‘Tea Association (1 think), in which the 
opinions of various Managers of Tea estates were recorded. 
the advocates of sau cultivation claim for it, that its effects 
are a more vigorous growth, and consequently a greater yield 
from all tea bushes shaded and protected by it; some, on the 
sole ground of visual observation without other reason, others, 
and they the majority, contending’ that the roots enrich or 
impart veriain chemical propertios to the soil boneficial to tea, 
the shade afforded being also a favorable factor. I happened 
to be in charge of a tea district when this subject was the nine 
days’ wonder, and thong my scope for observation was limited, 
not for lack of tea gardens, but sau trees, the opinion which I 
modestly put forth, not pretending to infallibility, may he use 
ful if only to cause refutation. 

Most toa gardens are without shelter of any description, and 


fat 


BENEFICIAL RESULTS OF THE SAU TREE ON THe GROWTH OF TRA, 485 


the occasional tree found amongst tea, is moro often the result 
of accident than design. The tea bushes aro, therefore, at the 
mercy of the weather; a continuation of hot winds, an extra 
Jong spell of hot blazing sunshine, or a succession of wet days 
with cold winds, all affect the bushes to some extent, causing 
blight, burning up or hardening of tender shoots and leaves, 
&e. The casual observer would call for shade at once, but the 
experienced planter knows that the dense cover which most 
wAgsam trees possess, mean death to his bushes, and that the 
roots of others, like rubber (Ficus elastica), bhola, &e., are 
equally injurious. The happy mean was not sought for, till 
nature herself manifested what it is now asserted to be. Who 
claims the honor of reading nature in this aspect first, I 
do not know, but in the Mangaldai sub-division of Darrang, 
the influence of the koroi (Albizia procera) had been dis- 
onssed and acknowledged long before the “anu” excitement, 
This particular sub-division presents, with a fow modiocre ex- 
ceptions, very poor specimens of tea gardens, and the marked 
difference between bushes shaded or not by koroi, was thus 
very striking, The tro has superficial roots, very small leaves, 
bears seed copiously and at an early age, and seems to spring 
up spontanenusly wherever a clearance has been made, pro= 
vided it is not in absolutely grass jungle, This is the case all 
over the Manguldai sub-division and other parts of Darrang, 
also in Nowgong near the Sihsigar boundary, and south of 
Deboka to the North Cachar Hills. It usually commences on 
tho outskiris of bits of egergreen forest, which are surround- 
ed by grass jungle, or amongst mero saplings, generally of 
inferior kinds of timber like akshi (Dillenia pentagyna), bhola, 
two species of Eugenias, and amlukhi (Ploliantive Emblica), 
in which case there is almost certain to have been a former 
clearance, either for cultivation or charcoal burning ; and ig 
also found in the numerous littlo islands embedded in the larger 
streams, and on the banks of rivers, where the land is subject 
to occasional inundation. But it must be remarked that in 
almost all of these cases the land is considered too low to be 
very favorable to tea culture. Koroi trees also grow on the 
higher lands, but not to the same extent, and some of the 
clearances ahove referred to ara abandoned toa gardens. My 
experience of the sau treo is somewhat similar, though it is not 
met with as frequontly as koroi. It is not found to any great 
extent on higher lands, but is common in the Charduar plan- 
tation, which is low and subject to inundation, at odd and 
frequent periods during. the rains. The leaves of the sau tree 
are smaller again than those of the koroi, Both trees grow 
fairly rapidly when young, presenting a lank, il!l-conditioned 
appearance, but the process of growth iy much’ slower us they 
approach maturity. 

should have promised by stating that my experience only 
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extends over two tea districts, and that their peculiar charactor- 
istics are what are depicted here, but I suppose there cannot be 
much difference elsewhere, I have seen tea bushes growin 
under both the sau and koroi trees, and have been much stru 
hy their Inxuriance in comparison with adjacent bushes, and 
have considered these trees the panacea for all tea woes, But 
a “chango has come o’er the spirit of my dream,” and no 
longer have I implicit faith in koroi and sau trees. Roaming 
promlcdonely over two different tea gardens 60 miles apart, 

found tea growing under koroi trees of great growth, an 
lo! the tea bushes under their shade were, if anything, inferior 
to those beyond it! A change of quarters immediately after- 
wards to where tea is not grown, has deprived me af appartu- 
nities for further observation, but it wonld he well worth the 
attention of well-informed observant men like Mr. Peal, to 
trace this further. My own experience therefore leads mo to 
tho belief, that no advantageous chemical properties are impart- 
ed to the soil by either the sau ot koroi, and that it is only 
the shade afforded by them which is benoficial, and that only 
whilst they are young, for once they Attain maturity and a 
great size, the shade, sight as it may be, becomes too dense, 
and the prolongation of the surface roots becomes inimical. Al 
the evidence obtained hitherto, as far as I can learn, in favor of 
the sau or koroi, rests upon those trees seen when immature 
and of small sizo. 


th July, 1885. “ Assam.” 
eaten Vee 


—____A 
SEEDS FROM CAPE COLONY. 


We havo received seeds of some South African trees from Mr. 
Hutchins, and have distributed them to the forest and botanic 

ardens at Ranikhet, Landour, Mussoorie, Chakrata, Simla, 
Sotacarmund, and hope to hear of their successful germination, 
and of the future progress of the plants. The species sent aro 
Sneezewood (Pteronylon utile), Yellowwood (Podocarpus elong- 
atus) and upright Yellowwood (Podocarpus latifoliua). 


COLONEL MICHAEL'S METHOD OF CUTTING WOODS 
FOR EXHIBITION, 


In Col. Michael’s Report on the Indian Section of the Edin- 
burgh Exhibition of 1881, he ay “the woods were cut here 
after a pattern which I introduced sorne years ago in Madras, 
and which was adopted thera as a standard. This method of 
cutting woods for exhibition or museums was greatly approved 
hy foresters here, and by the jury, who awarded -me a special 
diploma for it, and it has figured in the Gardener's Chronicle of 
the 2nd August.” . 


a INFLORESCENCE OF THE MAIPHAK, 


L_ 
Litho, 7. €. Pres, Roorkee. 


Deel alan eta hee eR ae pada Ee Baa ae 
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Now that there is such a tage for collecting specimens, I am 
sure many would be glad to learn something more about this 
“ ” 

pattern.’ HS. 


THE MAIPHAK.* 


Mr. 9. BE. Peal writes as follows from Sibsdgar, Assam :— 
i have beon watching the Maiphak for weeks, itis in bud, and I 
will send flowers, hon out in a few days, to you and Mr. 
Gamble. One that I found open I dissected ; the calyx 5-lohed 
as in Plate (very small), petala 5, inserted just above, and in 
between the sepals, filaments 5, arise between and at base of 
petals, just above, filaments hairy, the ovary pear-shaped, apex 
cleft into 5 pistils. 
The whole tup of tree is covered with buds. 


THE KADDAM FOR THA BOXES. 


Mn. Peat also writes—I am planting out Roghu here (A. 
Cadamba), and expect it will he fit to saw up in 4 to 9 years. 
Some were planted in June 1884, and now say 18 months old, 
are 24 foot high, and 12nd 14 inches girth. From what I 
see I think one inch per annum radius can be relied on for 
the first eight years, after which it gets slower and slower, 
down to quarter inch at 16 years, 0 plants are got from 
my tea nurseries, and no one so far can raise Roghu from seeds, 
but thousands sprout in all clearings.t 


* Hotanical specimens collected by Mr, Poal have now been sent to Kew for 
determination, 

{ Thera ia alan a dtfionlty about ensuring germination of the Huldn (Adiea 
cordifolia), s plant allied to the Bee or Kaddam, but we have succeeded in 
raieing seedlings of the latter, in fised bede of fine charcoal |duat, in the same 
sway as Ficus elastigg is sown in tho Chardaar plantation in Assam.—[ED.] 


ae 


J)): Notes, Queries AND Pxrracts. 


. 
Forrest Aputwistration ix tne Txaxa Distaict.—The following 
resolution, dated the 20th of July, has been issued by the Bombay 
Government, on a letter from the Acting Collector of Thana, bring- 
ing to the notica of Governrhent some points connected with the 
forest administration of the district on which it has been found im- 
possible to carry out the orders of Government fally; making some 
suggestions for the improvement of the system of supplying wood 
and other forest produce to the residents of the district; and for- 
warding correspondence between himself and the Divisional Forest 
Officers, Northern and Southern Thana on the subject :—~ 


‘These reports oxplain what was before not quite intelligible to 
Government, viz., why the settlements of forest questions sanc- 
tioned in a series of Resolutions ranging from that on the Thana 
Forest Conforence issued in May 1883, to that on tho Callian 
Taluka Forest Settlement published last May, should have had 
no effect in adjusting administrative difficulties. It now appears 
that great delay has occurred in accurately demarcating and. 
making known to the people the forest areas and the precise 
nature of the privileges accorded by Government. Until this is 
done and the orders and regulations applicable locally are fully 
understood, there must be confusion and uncertainty. The delay 
which has happened is much to be regretted, and all the re~ 
sponsible officers should be stimulated to use the utmost possible 
despatch in carrying out the instructions of Government and 
making the people concerned acquainted with those orders, 

Tho series of resolutions above referred to, and the reports of 
the Thana Forest Conferences show that in that district great 
difficulties have beset the enforcement of measures of forest con- 
sorvancy owing to neglect of orders in previous years, Abusea 
had become so habitual that it was impossible to proceed other 
than tentatively, by trying various expedients for supplying 
wants in a Jegitimates instead of an illicit way. Some of these 
experiments have succeeded, others havo failed. Government 
has not insisted on hard-and-fast lines, and has been ready to 
modify and relax their measures on sufficient cause being 
shown, with the result that there is little to change in or add to 
the latest orders on a forest settlement (that of the Kalyan 
Taluka) in order to remove the administrative difficulties ex- 
plained by Mr. Loch. In a question of so much difficulty and 
obscurity it is impossible to select at once the best and most ap- 
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propriate measures: they must be gradually arrived at by 
exporiment and observation. But the objects which the Gover- 
nor in Council has in view are—let, that the Government 
regulations in respect of forests, as finally settled should, whilst 
preserving the public interests, be equitable and liberal in deal- 
ing with privato intorests, and, 2nd, that these regulations when 
finally settled should be firmly enforced. 

With regard to Mr. Loch’s first proposal, us noted below, the 
Governor in Council observes that there must be confusion in 
carrying out regulations whilst everything is shifting. Until 
forest areas are finally settled and demarcated—a work which 
should bo completed as speedily as possible—the executive offi- 
cers must make the best arrangements feasible, only taking 
care, not to resort to extreme measures against trespassers who 
may transgress orders in ignorance. Government concur with 
the Commissioner in considering it undesirable to adopt Mr. 
Loch’s suggestion that in the unsettled talakas and the talukas 
where sottlements have been sanctioned but not yet applied 
“the oultivators should be allowed to cut materials for rab in 
the village gurcharans in the old way,” which would involve 
a return to disorder and confusion. Nor is there any real 
neod for the adoption of so retrograde a measure. In theit 
Resolution on the Kalyan settlement Government have authoriz- 
ed the lopping of ain, dhavda and bouda trees in the protected 
forest areas ofthe settled talukas. To these there may now be 
added nana. Those four variotics of trees aro those most used 
and most usefal for réb purposes, and the permission accorded 
to lop them in the protected forest lands will, as stated by the 
Commissioner, reduce to a minimum the rab difficulty. Where 
settlements though sanctioned have not yet been Introduced 
pains should be taken to make the orders generally known, anc 
the people will then have no reason to transgress them as their 
wants will be amply supplied, 

It is necessary now formally to notify under Clause (a) of 
Section 29 of the Indian Forest Act, the trees to be reserved in 

rotected forests in each taluka of which the settlement has 
heen made. The Forest Settlement Officer, Mr. Atkins, should 
be requested to submit at once, in consultation with the Collec- 
tor and the Divisional Forest Officers, a list for each taluka of 
the varieties of trees proposed to be reserved in the protected 
forest of that taluka. 

The proposed reduction in the prices of timber and other 
forest produce, including bamboos, is sanctioned as a temporary 
moasute, but the benefit of the reduced rates need not be allowed 
to wood-dealers or purchasers for export. 

The Governor in Council approves of Mr. Loch’s proposal 
that “steps should he taken to close against the traders those 
forests where the supply of dead wood is only sufficient for the 
wants of the local community,” as also of the suggestion that 
follings should be substituted for depdts, It has been made 
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quite clear in what manner and ta what extent Government 
lesire that the wants of the people for agricultural implements 
and building materials should de supplied, and the local Land 
Revenue and Forest officers should take the requisite action to 
carry out the wishes of Government. It is the special duty of 
the officers in charge of talukas and of the Collector to bring 
shorteomings in the supply to notice.* 

The wild tribes are already permitted to obtain from the for- 
ests froo of charge such wood of the ordinary sorts as they need, 
for the construction and repair of their dwellings, and no further’ 
orders on the subject are needed. 

Nor does it seom necessary here to issue any additional in- 
structions on the question of grazing and grass-cutting in the 
Government forests. The orders of Geseriiont on this point 
are explicit and liberal, and the Commissioner does not. press for 
any modification of them, Inhabitants of non-forest villages 
amt pay for grazing, but the fees charged should be very low 
at first. 

Government entirely agree in the views expressed by Mr. 
Loch in paragraph 14 of his letter, which are in accordance with 
the orders alread issued by them in the Resolutions No, 2638, 
dated March 27th, 1884, and No. 4120, dated May 21st, 1885, 


Bomsay Forzst Commtssion.—His Excellency the Governor of 
Bombay opened the Forest Commission at Poona on Thurs- 
day, and in a long speech held that local wants, local customs, 
and local systems of tenure should not he disturbed unless good. 
cause could he shown for it, and promised that wherever froe 
grazing had been enjoyed a full equivalent would be given. 

rd Reay, addressing the members of the Commission, seid -— 

You have a very delicate and difficult task to perform. You 
will, I am sure, acquit yourselves of the trust reposed in you 
with complete independence. The value of your labours will 
be enhanced if you lay down in your Report the conclusions to 
which you may have been led by the inquiry, however varied 
thoy may be. "It is, perhaps, not superfluous for me to add that 
the members of the Commission who represent the Civil Service 
are not acting in any way on the Commission as delegates or 
representatives of Government, but have been appointed to 
give their own views, the results of their own experience. You 
will, on the other hand, have to deal not with individual actions 
or the opinions of individual Government officers, but with the 
effect of resolutions for which Government is all-responsible, 
As long as the actions of a Government officer are sanctioned 
by the open or tacit approval of Government, Government is 
responsible. I need not here enter elaborately on the various 
causes which have led to the appointment of this Commission, 
but it is a remarkable fact that both the late and present Seore- 
tary of State have approved of the institution of this inquiry, 
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and the sanction of His Excellency the Viceroy las also been 
obtained. The importance of the subject has been recognised, 
therefore, on all sides. Sinco I have had the honour of being 
charged with my present duties the matter has been a constant 
rourco of anxiety to me. Agricultural problems have always 
struck me as peculiarly interesting, and the more one looks 
into the varions agricultural eveeme of various countries the 
mote one becomes convinced that over-legislation in agricul- 
ural matters is a mistake, and that in the present condition of 
agricultural science, which is not by any means as far advanced 
as it ought to be, we must be careful to interfere as little as 
possible, Agricultural centralisation would certainly lead to dis- 
astrous consequences. To introdues into Lancashire the agri- 
cultural system of the lowlands of Scotland or the Ulster cus- 
tom would betray rashness, Local wants, local customs, and 
Tocal systema of village tentire havo a right not to be wantonly 
disturbed unless a very good cause be shown for it. In many 


instances a scientific justification for local agricultural practices: 


unconscientiously observed by the population will be forthcom- 
ing. I approach agricultural questions with a strong bias in 
favour of the agriculturist, as every Scotsman would who has 
been accustomed in Scotland to give the most respectful consi- 
doration to the experience of shrewd farmers and shepherds and 
farm servants, In his speech on the Indian Budyot the Becre~ 
tary of State asked the question, how are you on the one hand 
to obtain the most desirable objects of preserving and renewing 
the forests without, on the other hand, entailing hardships on 
the people by depriving them of valuable and long-established 
rights? That is the question which has constantly presented 
itself to me. I bolieve, however, that if forest conservancy tends 
to increase tho supply of fodder and fuel for the people of this 
country, the enterprise will meet with their support and has a 
right fo their sympathy. I also believe that the hardships can 
be mitigated, and that we have recently done a great deal to 
reduce them toa minimum. My chief object is to substitute 
co-operation for antagonism, confidence for distrust, content= 
ment for disturbance. The worst result of centralisation is 
that moasures which must inevitably benefit the people ultima- 
toly take a longer time for their necoptanca than if they had 
een settled locally. In every forest settlement which I have 
dealt with I havo always carefully considered the peculiar cir- 
cumstances of the locality, the existing resources for feeding of 
eattle and for the extension of cultivation, and the advantages 
which would acerue to the inhabitants from forest conservancy. 
And here, gentlemen, let me say that I believe that if your dis 
trict boards had to deal with these questions they would not in 
their decisions come to conclusions differing very materially 
from those to which we have come. We are at great disadvan- 
tage because we have very often to decide at a distance intri- 
cnte questions, and I for one have very keenly felt the respon- 
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sibility of deciding betweet conflicting opinions of local offi 
cers who performed their difficult duties with great care. One 
thing, however, is quito clear. If you wish to have improved 
fodder and more fuel you must allow your plantations to grow ; 
you must protect the young growth by closing such areas ; 
you must close those areas in such a way that you cause a mini- 
mum of inconvenience to those who used to find on such reas 
pasture for their cattle, On the grazing question your report 
will no doubt throw light, but meanwhile you may take for 
granted that it is the determination of Government that wherf 
ever free grazing has been lawfully enjoyed it will be continu- 
ed by giving a full equivalent in all those cases where the 
area hitherto used has been absorbed. I do not think that the 
people will have anything to complain of, as the equivalent will 
an improvement on what formerly provided them with an 
insufficient supply. How, when, and where areas are to be 
closed ; how, aha and in what numbers cattle are to be admit- 
ted to open areas, and on what conditions, seem to me to be essen+ 
tially questions which must be settled on the spot by the com- 
bined action of the Revenue officers and the Forest officers, and 
on which Government can only lay down general principles. 
I may give an illustration from my own personal experience. 
By the last mail 1 instructed my agent who had asked me 
whether I wanted pasture or timber, to settle the matter on 
the spot. Your Commission will fulfil the mandate contained 
in the Government resolution of July 24th unhampered by any 
extrancous influence, A speedy, full, and local investigation of 
the forest conservancy of the disiriet of Tanna. will, however, be 
most welcome to the Government, as it wishes to obtain your 
advice in detail on the situation of that disizich which affords 
scope for the examination of nearly all the questions with which 
Government have to deal. You will, I doubt not, assist the 
Government in its endeavours to remove legitimate grievances. 
You will also assist Government in preventing wanton destruc- 
tion of timber, a proceeding utterly unwarrantable and most 
demoralising and injurious to the local national interests. A 
strong Government does not atand in need of exceptional mea~ 
sures to put a stop to such vandalism. This Commission will 
strengthen, not weaken, the ultimate actions of Government. 
Tt will uphold law and order, promote one of the chief elements 
of agriculture, namely, good pasture; promote harmony be- 
tween the Administration on the one side and the people on the 
other, whose interests will he ably represented on this Com- 
mission, not only by those whom they will perhaps more espe~ 
cially consider as their representatives, but also by officials 
whose desire, I know from personal experience, it 18 to pre 
serve to the people privileges to which naturally they attach 
great value, You enjoy tho confidence of Government, but 
your labours, gentlemen, will, Iam sure, give you a further 
title to the gratitude of the people of the ‘Presidency, 
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ON THE WORKING OF THE FORESTS IN BAHRAICH 
AND THE BORDERING NEPALESE DISTRICTS IN 
ITS RELATION TO QUESTIONS OF CONTRON. 


Introduction.—The proper control of the Government forests 
in Bahraich is complicated by a number of special circumstances, 
which again re-act on the revertues, It will bo the business of 
this article to describe what these special circumstances are, and 
to suggest cotresponding remedial measures. It occurred to 
me that, while occupied on such a very instructive and wide- 
ranging subject, I would do well to amplify it so as to embrace 
a very detailed account of all those methods by means of which 
wo endeavour, in this part of India, to place a check on the 
illicit removal of material from our forests. 

Much of this will necessarily appear superfluous to the read- 
ers; but others—notably in localities where protection is diffi 
cult, or has but just commenced—should take an interest in this 
part of my subject. This, and the conviction that, apart from 
the bulk of my article, I have treated throughout on a number 
of instructive questions, is my apology for the length to which 
T have permitted myself to run. 

Exient and importance of the Nepal forests subtending the 
Balsaich district.—The Nepal forests oxtend all along our frone 
tier in Bahraich, occupying most of that very considerable 
tertitory which was given ie us to the Nepalese some thirty 

ears ago for their assistance during the trying times of the 

tiny, and which is popularly known as the “ Nepal Torai.” 
Tho hills and valleys beyond this again, like our own hills and 
valleys similarly situated in Garhwaél and Kumaon, are rich 
in forests of every description, while the freat Rapti valley 
has acquired, in this respect, a wide-reaching fame, These 
foresta are, therofore, of enormbus area, and the forests of the 
Terai alone have always borne lhe reputation of being the finest 
sal forests in all India, They may be said to be inexhaustible. 

The causes which tend to make purchasers go in preference 
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to Nepal for their timber and other forest produce—There are 
very many reasons why purchasors should, as a rule, and when 
in a position to do so, prefer going to Nepal for their supplies 
of timber and other forest produce, In tho first place, they 
can obtain in Nepal a better article at a lesser cost. We cane 
not compete with Nepal. A mere reduction of rates on our 
part would be immediately followed by the same step being 
taken on the part of the officials acrosa the border. With their 
inexhaustible resources, and with no expense in the way of 
an organized forest establishment to provide for, no forest im- 
provements to pay for, these latter can, of course, afford to ro# 
duce their rates below what would amount to absolute ruin 
in our own case. Then we do not possess the fine quality of 
timber that is found in Nepal. In fact, we have got in Bahraich 
comparatively vory little sound mature sél timbor at all. : 

On the other hand, the quantity of dry and inferior sAl is 
so great evorywhero—even in our own forests—and the rates 
for this are necessarily so very reasonable, that other species 
of trees——and we have remarkably fine “asna” (Terminalia 
tomentosa) and “tikwee” (Adina cordifolia) trees—tind almost 
no sale ai all, 

The Nepalese, it is true, export very considerable quantities of 
“qena” and “asidh” (Lagerstremia parviflora) poles, but at 
ices which we should deem ruinous to the seller. The Nepal 
Fresls being bul coulinuations of our Bahraich forests—them- 
solves but a narrow fringe along the frontier—in a northerly 
direction, there is nothing to choose between the two in regard 
to distance, not at least so far as the timber merchant is con- 
cerned. Tho whole southern border of the Nepal forests is 
sapped by numerous roads constructed by ourselves within the 
Government forests, while two excellent rivers communicate 
with the far interior, Although, therefore, not so accassihla as 
our own forests, the advantages possessed in this respect by the 
forests of Nepal aro of no mean order, Water again is better 
and much more plentiful than with us. 

Once arrived in Nopal, tho dealer has no long search to make 
before finding what ho is after. His movements and actions 
are in no way interfered with, as among ourselves, by neces~ 
sities of control and conservancy, He is not afraid of firing 
the forest. In fact, he will certainly do so if ho can thereby 
derive any additional comfort or advantage. He can cut almost 
where he pleases and what he pleases, neither is he restricted 
as to time. He knows pretty well what his logs should cost him, 
and with tact and resource he can hope to do a good deal occa~ 
sionally without at all having to disburse in tho same propor- 
tion. . 

‘Nature of the purchaser's objections in reapect of our Government 
aystem of control in Bakraich.—Tho nature of the purchaser’s 
objections in respect of the method of contro! followed in the 
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Govertiment forests of Bahraich can be summarized in accord 
ance with his own notions on the subject. Of course, many 
of the inconveniences complained of by him are inseparable 
from an efficient system of control as opposed to the total 
absence of these conditions in Nepal. Still, I think that some 
of the delays incurred by purchasers in our forests are capable 
of being rendered somewhat less serious, and that a few other 
inconveniences could erbaps be mitigated, if not removed. If 
they exist at all, the fault is not, as a rule, a departmental one. 
Any great improvements in the existing system mean an ine 
crease of establishment, and this increase we have hitherto ap- 
pealed for in vain, 

(a). Tle has to dance attendance on some official until he 
has succeeded in getting the preliminary permit 
supplied to him, and the trees selected by him ap- 
proved of and marked. 

(8). Ho may have to remove his logs out of the forest be- 
fore the advent of the fire conservancy season, un- 
der pain of having to abandon them to the follow- 
ing winter. : 

(©). He has to collect the material in somo stipulated loca- 
lity for the purpose of having it measured up and 
passed, previous to his paying the bulance on the 
same and being finally permitted to cart it away. 

(@). We has to dance attendance onee more on some forest 
official until this latter person finds himself pos- 
sessed of the leisure to measure up the material in 
question, in consequence of which the purchaser is 
always subjected to more or less grievous delay, los- 
ing his time, and obliged to pay more in transport 
than would have been necessary if we had, like the 
Nepalese, a system of fixed revenue stations with 
officials always present to measure up and pass 
timber at the moment of its arrival, 

(e). He has the strongest objection to our tariff system, 

: which places him at a great disadvantage in his 
struggle over payments with the Ranger. The 
eubio foot is incomprehensible to him as tho basis 
of our calculations. Unable himself to determine 
the capeotty at his log, he surrenders himself a help- 
less, but thoroughly discontented person—in his 
opinion, victim—to the generosity of our Ranger. 
He can very well understand having to pay a fixed 
price for logs belonging to the same class as doter- 
mined by well-known limits of length and of girth ; 
this he is intelligent enough to grasp ; and, more- 
over, he is able to learn a simple tariff of this kind 
by heart, and capable of not paying more than he 
knows to be written down in such a tariff. But 
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how should be know any thing about volumes? 

Do you expoct the illiterate dealer to go about with 

a translation of Hoppus's Tables in his “ kummer- 

band?” Surely we should put a stop to this ab- 

surd tariff system of ours! of itself, it is enough to 
~ drive away all our native customors. 

Classes of timber and other produce that are passed into Bah~ 
raich from Nepal.—The timber and other forest material that 
is passed into tho Bahraich district from Nepal can be classified 
as follows :-— 

(a). Logs of green mature sil, generally of very fing 
quality and dimensions. 

(5). Dry sdl timber of all dimonsions, converted and un- 
converted. Tho converted timber is confined to 
props, posts, rafters, canoes, &c., &c., all fashioned 
out of hollow sAl trees. 

(¢}. Poles of asna and asidh (Terminalia tomentosa and 

: Lagerstramia parviflora). Theso poles are genoral- 
ly very fine ones, being often of 50 feet in length 
with a’moan girth rising up to By feet, 

(4). Kutch, hides, wax and honey, canes, bunkus-grass 
(bhabar), ninj grass, reeds, &., &c. 

Lines of transit followed by the Nepal timber merchanta—The 
whole of this export from Nepal passes into the Bahraich district 
in two different. ways 2— 

(a). By means of the river Rapti, and the rivers Koriala 
and Gitwa (which further down in their course 
unite to form the great Gogra), 

(®). By means of numerous roads in communication with 
the Nepal frontier, and which, after traversing the 
Government forests, finally abut on to the above 
two rivors. 

In regard to thesa two main lines of transit, it is necessary 
not to lose sight of the fact that, while both of the rivers men 
tioned above flow through our Government forests immediately 
after leaying Nepal, so also most of the roads in question are 
departmental roads constructed within the limits of the Bahraich 
State reserves. In other words, almost all this import from 
Nepal finds an issue into British territory by way of our Gov- 
ernment forests. 

Final destination of the timber and other forest produce from 
Nepal.—The whole of the superior Nepal timber is taken down 
the rivers Gogra and Rapti to Byramghét, Fyzabad, Gorakh- 
pore, Dinapore, &ec., kc. ‘The inferior stuff is, in great part, 
consumed within the district itself, as also a certain quantity of 
minor produce, principally reeds and grasses, Latterly, much 
“bunkus” grass (bhabar grass has found its way to the paper 
mills in Lucknow, The kutch, hides, honey, Cy &e,, find a 
rendy market in the larger towns of the province. I havo seen 
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no bamboos imported from Nepal, although the lower hills of 
that country should be as rich in this commodity as the similarly 
situated hills in Kumaon and Garhwal, The incontested fact 
of the presence of elephants in the Nepal Terai should, of itself, 
be sufficient evidence of the existence of bamboos. 

The Nepalese system of forest control—I shall now describe 
in general terms the Nepalese system of control, as applicd 
by thom to their forests. Being founded in great degree on 
the assumed integrity of a host of very underpaid officials—in 
which it has some points of resemblance with our own—this 
gystem would bo considered as open to several objections on tho 
part of any proprietor who should not think himself satisfied 
with a moiety only of his revenues. 

The timber and other forest produce collected by purchasers 
in Nepal has to pass out of that country by some one or other 
of a numerous eystem of frontier revenue stations, Theso latter 
are conveniently situated for the purpose on the banks of import- 
ant rivers, at tha only points of ogress from enclosed valleys, and 
along the more important roads leading to the frontier. "The 
paucity of these roads and the nature of the country renders it 
difficult to evade this obligation, Besides which, the punish- 
meni in Nepal for misconduct are on rather a barbarous acale, 
and persons who have not behaved themselves well enter the 
country again at considerable personal risk, ‘These frontier 
rorentie stations, or “chaukies” are of two classes, the major 
aud the inferior chaukies. In the richer timber districls the 
former alono exist, or aro supplemented by but a few inferior 
chaukies. All purchasers in quest of sal logs, and superior 
timber generally, have to make their applications at the larger 
stations, each of which is presided over by a superior official 
of the rank of a “ Lientenant-Sahib.” But purehasers requir- 
ing any other form of timber ; anything, in fact, but sal logs, 
are not necessarily subject to this rule. For such purchasers, 
permits can be obtained at the smaller chaukies dotted along 
the frontier. E 

In either caso the purchaser is obliged to provide himself with 
a permit before he is permitted to commence operations within 
the forest. In this respect the Nepaleso system of control does 
not vary from our own. And in the same way the purchaser 
has to pay an instalment in advance, and when’his material has 
been got ready for export, he is alsa mder the abligation of 
having it measured up and passed at the station or post whence 
he originally procured his permit. 

After having here paid the balance due on his purchase, after 
deduction of the insialment already referred to, i is permitted 
to depart from the country, But if his purchase should include 
superior sdl logs, the latter haya, as a final measure, to he stamp- 
ed with the Nopalese timber sale-marks, I shall refer to these 
farther on. In return for his money, the purchaser obtains 
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‘a written pase, in which are entered particulars in connection 
with his purchase. The amount paid is most generally omitted, 
These Nepaleso timbor passes are impressed with tho seal of the 
issuing revenue station, 

If we consider the Nepalese system of timber control from 
the point of view of the obstacles which it presents to thefts 
from without, then is this system almost perfect. On the other 
hand, if wo look at it from tho no less important aspect of the 
hold which it should exorciso over the revenues realized by the 
forest officials, we come perforce to the conclusion that no such 
control eyen exists. At the superior stations the“ Tienenianty 
Sahib,” and at the smaller posts the Mohurrir, can do pretty wel 
what they like with their forest revenues, so long as they do not 
go beyond certain limits, so long as they can depend on the 
loyalty of a jealous, and perhaps a hostile entourage, The: 
have, it is true, to remit the revenues realized by them periodi~ 
cally to the district treasury. But accounts, in our sense of the 
word, are unknown, or are only submitted after lengthy inter- 
vals of time—say one or two years. 

Poculation within certain undefined limits is, therefore, 
tolerated, 

Names and situation of the Nepalese revenue stations off the 
Bahraich foresta—It may be useful here to mention the names 
and the situation of all the Nepalese timber chaukies that are 
situated off the Bahraich Government forests. They are as 
follows :— : 


Name of Forest, %"" ° Main Chaukie, Subordinate Chaukie. 
crane 
Darhpu, Dunes ee tain, 
» ow how 
e Dhanowra ( ) 
Motipur, [pee RE ereh } ‘Taratal. 
Chak, mf Ba” oe 
Bhinga, «... Bhagwanpur (river station), ».. - 
Rohairbatti, 
‘ ; Markétwa, 
Ajgarwa, 
Bohelwa, ... oe Mandowra, 
Bhowa, 
Bhainsahi. 
Sonpathri, 


. The Nepalese forests opposite Sohelwa, and which are nat 
tapped by the Rapti river, of which the great frontier revenue 
station is Bhagwanpur, include only a range of very steep and 
barren hills. I follows that only inferior material and minor 
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produce is imported into British térritory in that direction, and 
this accounts for the absence of any important revenue post. 

On the other hand, the configuration of the ground is such 
that, divided up as it is into a number of confined ravines and 
valleys—almost all of them mere culs de sac—each of these 
latter is bound to have its own independent chaukis, if there is to 
be any control at all ; hence the great number of these smaller 
revenue posts in Sohelwa. 

Nepalese timber marks.—The Nepalese regard any thing below 
a ail log (of say 5 feet in mean girth) as being too unimportant 
to stamp with their sale-marks. It is true that the Nepal 
Darbar, in a communication of its orders on the subject to 
the British Government, points ont that every thing exported 
from the Nepal forests, and susceptible of receiving a sale-matk, 
should be so marked ; but the orders of the Supreme Govern- 
ment do not appear to be, in this respect, at all attended to. 

The timber marks of the Nepalese aro very peculiar, Upon 
each log passed through one of their main depdts—supposing 
that the log in question is important enough for the 
the following sale-marks have to be impressed in the 
racter — 

1, The first letter of the word “ Bikri,” or aale, 
2. 


eo on, “ Devdr,” or dopit. 
8. ” » ~~ Gopét itself, 
4, A 1» 9 Word “ Lambnee,” or length. 


5 fr e a vn» “ Motaee,” or girth. 
6. Figures denoting the length. ; 
Jb oy » oo» Birth. *° 

From the above you will be able to gather some of the rene 
sons why the Nepalese should bo rather frugal of their marks, 
and should object to applying them to other than very valu- 
able pieces of timber. Think of the waste of time! A really 

roperly marked Nepalese log—I have seen very few of them, 
Rowever—resembles nothing less than an Egyptian monument 
of ancient date, 

Nepalese timber passes—The Nepalese timber passes are in 
manuscript, in the Parbuttia language, and bear the impress 
of the chrukie which issued them. There could be no objec- 
tion to these passes if there was only some control over the 
persons issuing them. It is not pleasant to think that, for a 
small consideration, tho mohurrir at a noighbouring Nepalese 
chaukie—an underpaid official, and therefore presumably not 
tickled with an excess of pride—might take it into his head to 
add a little to his income by manufacturing passes—perfecth: 
genuine passes too—for evilly disposed persons, who could then 
make use of theso passes to export stolen material from our own 
forests, It is also a grievous drawback that, these passes being 
drawn up in the Parbuttia language, none of our officials can 
ainake anything of them. 
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Our interest in keeping a watchful control over imports into Bah= 
raich of timber and other ferent produce from Nepal.—From all 
that has preceded it will be understood why it is that the Forest 
officer in Bahraich has to exercise so much supervision over 
importa of timber and other forest produce from Nepal, 

ecause, assuming that a Nepalese pass has been honestly 
come by, the difficulty still remains that none of our officials can 
decipher these passes, It is therefore, possible for a purchaser 
to cover stolen timber or other produce from the Government 
forosts under a Nepalese pass that has done its duty considerably 
more than once. Our officials see only that the pass is a Nepalese 
one, and stamped according to the regulations. But whether it 
be a new or a yenerably old document, this they cannot say. 

We have, in our Bahraich forests, so very few fine mature 
s4l trees that extensive thefts of this kind of timber could hardl 
be committed without our knowledga, But, on the other hand, 
it would be extremely feasible to steal any other form of timber 
or produce in the way roferred to by me. 

‘or instance, we have noticed the large import of superior 
asna and asidh poles into Bahraich. Nearly all of these are 
mado to traverse the Motipur sé] forests, themselves very rich 
in the same quality and the same kind of timber. The fraud, 
if committed in this direction, would not be at all casy to dis 
cover, seeing that we aro, ourselves engaged in weeding out 
this class of timber from the forests in question, and in a whole- 
sale fashion that precludes the possibility of our applying a de- 
partmental mark to the stumps left on the ground. 

Again, the circumstances of tho Nepalese forests bordering 
our own in Sohelwa are, in certain respects, similar to what 
we find in the Government reserve opposite, Although the 
former are ever so much poorer, the same class of material, 
namely, dry s4l timber, poles of inferior species, and minor pro- 
duce generally, is largely exported from both, It is evident 
that most of the above articles are susceptible of being removed 
in large quantities without leaving suspicious traces behind. 
This will be better understood as we proceed. I remomber 
detaining two or three wagons full of dry sal scantling in 
Sohelwa last year. All had, in any caso, travorsed the Gov- 
ernment forest, since there is no other means of exit from Nepal 
in that direction. 

‘The one purchaser, or thief—whichever you like to call him— 
had no pass at all; the othor pass bore no seal, or any detail 
whatever in connection with tho purchase, But by the evening 
of the day of detention all had suceceded in procuring the neces- 
sary particulars to their passes. But the question which I 
should like answered is this : “ Wero theso passes concocted for 
the occasion by the kindly disposed chaukidar on the frontier ?” 
As I have said before, it would be an advantage to have some 
control over the persons issuing these passes. 
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I do not argue at all that fronds on a large and important 
scale are perpetuated in Bahraich to the loss oF our forest reve- 
nues. only. wish to show that these frauds are feasible, and 
very difficult of detection under existing conditions. I, moro- 
over, insist that if a check can he instituted to prevent their 
occurrence, and that without undue expense, then this check 
should be imposed. : 

To me it is apparent that imports of forest material from 
Nepal should not be, as at present, permitted to find their way 
into Bahraich by every forest road or cattle track. Moreover, 
Tam of opinion that these imports should be subject to regu- 
lar inspection and serutiny on the part of an establishment 
organized for the purpose, and posted in a manner convenient 
for the importers and for ourselves. All passes should, after 
such examination, be duly cancelled and rendered unfit for fur- 
ther use in the forests. 

The collusion of the Nepal officials at the frontier chaukies, 
the possibility of which I havo before alluded to, could bo ro- 
moved from the list of feasible acts by our coming to an agree- 
ment with the Nepal Darbdr, in pursuance of which their forost 
officials should be obliged to issue to the purchasers duplicate 
passes in all cases, ono of which to be retained by ourselves. 

It is obvious that if we then returned all the latter to the Nepa- 
Jese Commissioner of the district in question, this last named 
officer would not only have a solid check on his forest revenue, 
but that the fronticr chaukidars would be most careful not to 
increase unduly the number of vouchers which, later on, they 
woukl have to account for. This duplicate system would, of 
course, also loa an entire stop to the employment of old passes 
on the part of purchasers, 

Further on, it will be seen that I strongly advocate this same 
system of control for our own Government forests, and for the 

rivate forests adjoining them, No system of forest control can 
ts instituted without a certain degreo of inconvenience to the 
purchasers, and if we adopt. this system in our own case with+ 
out employing the same means of protection in reference to Nepal 
timber and produce, the result would, of course, only tend to 
sond still more purchasers to Nepal. 

The private forests of the Bahraich district-—In connection 
with the private forests of the Bahraich district, I am only con- 
cerned with those private propertics of tho kind which are 
adjacent to our Government forests, and which affect the con+ 
rol of the latter much in the same way that the Nepal forests 

0. 

There are private foresis off all the Government reserves in 
Bahraich. They vary in extent from a few acres only to a few 
square miles 5 the largest not exceeding four square miles, In 
most instunces, they are continuous with our own, being eepa- 
rated by a ditoh only, a road, or small strip of cultivation, 

Br 
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Again, the circumstances of these private forests are very much 
the same as what we meet with in our own forests near hy. 
More ruinous, perhaps, which, however, is only one other in- 
ducement for the owner to resort to indirect means for making 
his property last him a little longer. ‘To the dishonestly-mind- 
ed these private forests offer an excellent cover for the perpreta- 
tion of thefis of Government material. It is s0 plausible to say 
that such and such timber or produce came from private forests 5 
for, as wo shall presently see, the declaration is not one easy to 
confute. There is no reason indeed why the declaration should 
not he in all cases indirectly true, because our timber and other 
produce can be smuggled into these private forests with ex- 
ceeding ease, 

The presence of these private forests is, therefore, a very great 
nuisance to us from the point of view of our control ; only tess a 
nuisance than the Nepal forests, because comparatively insigni- 
ficant in extent. 

Classes of timber and other forest produce exported from prix 
vate forests in Bakraich—Whero our Bahraich forests touch on 
to caltivation they are, as might be supposed, in a deteriorated 
condition, and since most of these private forests constitute the 
outermost fringe of the former, they too are necessarily in poor 
circumstances, Generally speaking, their condition is ruinous, 
containing, as they do, only Pallow old ad] trees and misshapen 
poles. Some narrow strips are, however, not wanting in good 
sal polos, while other forests include little beyond inferior species, 
The exports from theso private forests are principally composed 
of rafters, props, posta, canoes, cattle troughs, and implements 
of all kinds, the whole cut out of hollow old sal trees. In addi- 
tion, firewood, charcoal, mohwa flowers, grass, honey, &e., &c., 
are also exported, 

Tines of export for private timber and other forest produce 
in Bakraich—From the situation of the forests with which wo 
are dealing, it is evident that the material taken ont of them 
does not necessarily pass through our Government forests. At 
the same time, much of ii does so pass, For instance, most of 
the timber and other produce from the private forests east of 
tho Bhinga State reserve traverses the latter on its way to the 
Rapti river, or to places west of that river. 

8 might be inferred, all, or nearly all, the material exported 
from these private foresis is consumed within the district itself, 
The timber is too inferior to command the attention of dealers, 

In what way the export of material from private forests inter 
Feres with our control.—We have thus to contend with the same 
difficulties in respect of this export from private forests that 
have been under discussion in reference to the Nepal timber 
trade. If of much less importance, the former are still moro 


apparent. : 
The Nepalese, for instance, do mark some of their timber, 


a 
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and they do supply all their purchasers with passes more or less 
in order. Again, tho sale-marks used by the latter, and the 
nature of the impressions applied by them to their passes have 
been duly registered by them in our office—although in an 
imperfect manner, it is true, But the private owners of forest 
follow no system whatever. The purchaser obtains a receipted 
acknowledginent for his money, and this constitutes his pass, 
his title to the material under his charge. But these acknow- 
Jedgments, written out as they are on common bazaar paper, 
without stamps or distinguishing impressions of any kind, 
naturally afford no clue, of themselves, to the genuinoness of 
the implied transaction. Thoy might, in almost any instance, 
havo been manufactured by the pretended owner himself, or by 
any other native competent to write his own name, As for sale- 
marks, proprictory marks on the timber itself, nothing of the 
kind is ever seen. Naturally, all private timber is, therefore, in- 
vested with a very strong element of suspicion. Nevertheless, 
we are not entitled to detain such timber on mere suspicion, and 
no law compels private owners of forest within the Bahraich 
district to submit to such regulations as are necessary in this 
respect for the common weal, Evidently, all of these people 
should be legally obliged to stamp hoth their timber passes, and 
thoir timber itself, with distinguishing marks not easy of imita~ 
tion, and these marks should be registered in our office, 

Condition of the Government forests in Bahraich.—The forests 
belonging to Government in Bahraich either contain but few 
species that have any present commercial value, or they are young 
forests, or they are very old and deteriorated forests, or they 
have been already sufficiently worked pending the appearance 
of young growth on the ground ; or finally the only mature sél 
trees met with are all very unsound. There are but few locali- 
ties in our Bahraich forests whenco we can just now consistently 
remove mature sound sil timber. Narrow tracts of such work- 
able sdl forest have been preserved to us in Gubbapur, thanks 
to tho difficult nature of the ground in those parts ; and again, 
occasional mature good s4] trees are found throughout the exten- 
sive pole forests of Motipur and Chakia. There are also portions 
of forest which, in view of their permanent use as grazing re- 
serves, it is not advisable to keep intact, with no other result 
than the still further deterioration of the stock of mature trees, 
Here, of course, we are interested in cutting out the latter with- 
out regard to questions of conservancy. 

Generally speaking, however, the outturn of the Bahraich 
forests is confined, and must be so confined for a long time to 
eome, to the following :— 

Classes of timber and other produce yielded by the Government 
Forests. — 

1. Dry sal timber, sither in the rough, or converted into 

canoes and yarious small scantlings. 
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2. Canoes, or small scantling, converted from hollow 
green sil trees, 

. Green sal poles, the result of thinnings, f 

4, Loe and poles of inferior spocies, the result (at least 
the latter) of weedings, 

Charcoal and firewood. : 
Minor produce, the principal of which are catechu, 
hides, mohwa flowers, honey, and thatching grass. 
The people who come to the Government forests Jor their re- 
quirements in tinber and other protuce—At the commencement 
of this article, I discussed the causes which impelled most pele 
sons in quest of timber to go to Nepal in preference to our own 
forests. Those who obtain their supplies from the Government 

forests can be summarized as follows :— 

1, Dealers and others who have not got on well with the 
Nepalese officials, and who dare not return to that 
country, 

2. Persons ‘who are very much pressed for time, or for 
whom the season is now too far advanced for a jour- 
ney into Nepal. 

3. Local dealers, who are always on the watch for dry 
timber or windfalls or Hine-timber of auperior quality, 
and which, when paid for at ordinary rates only, 
leave these persons a large margin of profit. 

4, Persons who require firewood or charcoal, of which the 
prices are too low to render necessary on their part 
a journey into Nepal. 


5, 
6.’ 


5. Persons who have purchased contracts for various ar- 


ticles of minor produce at the public auctions of the 
same, 

6. The privileged classes of the population (including all 
persons living within thro miles of the forests), who 
obtain all they require for nothing. 

I mentioned previously that I thought the inconveniences 
complained of by purchasers in their dealings with our officials 
aril be mitigated. ‘This could be easily effected by making 
the Rangers independent of the revenue collections, or by add- 
ing to their number, and thus expediting the work of final 
measurement. Finally, wo should have a tariff of fixed prices 
for every log, according to mean limits of girth and length, and 
abandon “ Hoppus’s Tables.” More than this we could not do. 
Our forests are too poor, and too accessible at all points, for us to 
beable to establish permanent posts all through our forests for the 
immediate measurement of material passing through them, With 
us, the agent of inspection, measurement, and final settlement, 
must necessarily be a cheap, movable instrument ; ahd pending 
its travels from point. to paint, purchasers must occasionally be 
exposed to delay. Of all the above people, the “Iocal dealers” 
and the “ privileged populations ” alone claim our attention. 
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. The local dealer in material from the Government forests.—Fivery 
Government forest in Bahraich has one or more “ local timber 
merchants ” living off its horders, Tho nearer he can approach 
his place of abode to the forest, the hetter is he pleased, and his 
reasons for being so are many and manifest. The “ local dealer” 
is often a great friend of the Ranger, a great friend of every 
forest official in those parts. These people probably compete 
among themselves as to who zhall he the popular favourite. ey 
are a very great nuisance. They will buy nothing that is not a 
grea hargain, and depend on tha Rangers, and the other officials, 
for the earliest information in regard to anything exceptional 
and ont-of-the ordinary for its quality, or the abnormally cheap 
rates at which it is to be disposed for, And here it may be re- 
marked how seldom our native Rangers approve of increased 
revenue rates, how frequently they have occasion to recom- 
mend reductions in this respect, with urgent appeals as to their 

* difficulty in inducing purchasers to come forward. And when, 

o at Uhe Tunger’s disinterested suggestion, these rates have been 
reduced, it will be often observed with what singular dispatch 
the whole of the material in quostion disappears into the yard 
of some “local timber merchant.” 

" The proximity of all these timber yards to our forests is objec- 

_ tionable from other points of view. For instance, it is com- 

* paratively easy to smuggle timber into them, and that without 
the connivance of the forest officials. Once in the yard, it is 
no long operation to so far convert this timber as to make it no 
longer recognizable. In this way, a few passes may be made 
to serve for a good deal of timber, and a good deal of timber 
be disposed of that has never been paid for. Again, the sale 
of timber by these people interferes in other ways with our 
control. For instance, we meet a load of timber in transit, 
not far from our forests, or perhaps passing through them. 
We demand the title of the person before us to this timber. 
In reply, he shows us a dirty scrap of paper with just a fow 
... Words traced upon it in a common band. This purports to 
; be a receipt in full by a local dealer on account of timber 
purchased from him. "Chis timber may, or may not, bear Gov- 
ernment sale-marks. The presence of such marks only shows 
that the Ranger gavo over this timber to somebody. It does not 
“necessarily mean that that somebody paid anything, or, if he 
did pay anything, that the Ranger contributed any portion of 

+ this payment to tho proper deposit for such payments. Far 
. away from the forests, we should have, perhaps, no reasonable 
right to ask these questions in regard to any timber in transit. 

Such a course would, perhaps, interfere with the civil rights of 

, the people. But when woe meet this same timber only a mile 
from the Government forests, or actually inside the latter, then 

surely it is our duty to make all necessary onquiries in refer- 

ence to it. If then, the timber is marked and wholly uncon- 
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verted, our only course is to refer to the timber dealer in ques- 
tion. If, after examining the latter’s passes, we found no piece 
of timber which a root in any way with what had aroused 
our suspicions, wo should conclude that the timber had been 
dishonestly come by. But since the dealer might deny aver 
having seld this timber, it wonld always he necessary to detain 
the latter pending these enquiries. In other words, we should 
have to detain all such timber in transit. But we have no legal 
right whatever to inconvenience the public in this fashion, 
Moreover, if tho timber happenad to hava been converted in 
any way, a visit to the timber dealer in question would be per-. 
fectly useless, for reasons that I have already given. It is evi- 
dent, therefore, that, from whatever aspect we consider the 
presence of the timber dealer on the borders of our forests, that 
presenco is most dangerous to ourselves—much more so, in fact, 
than that of private forests. When the material collected by 
these dealers is grass, firewood, charcoal, or any form of minor 


¥ 


produce, it is evident that the control becomes still more diff- + 


cult, because so long as this produce is sold off in proportion to 
the quantity taken in, it is possible for a single and very cheap 
pass to serve for a long time indeed. . 
Legislation required to prevent the conversion of timber within 
a certain distance from the Government forests, and for placing 
certain other restrictions on the sale of forest material within the 
same limits.—TIf it was found necessary to legislate for the mat- 
erial drifted down our rivers by floods, and to forbid, for this 
urpose, certain acts within a considerable distance of the latter, 
it is surely time also that some such similar laws should be 
enacted for the protection of the forests themselves, against all 
roceedings that have a tendency to make the control of these 
forests difficult, This protection would be ensured here by for- 
bidding the conversion of timber within a certain distance from 
the Government forests by others than bond fide owners of 
forest, and by enacting that all material sold by any person 
within that zone should be covered by the original pass under 
which that material was purchased, endorsed by its last owner “4 
to the person buying it from him. 


This method of procadure would entail on us the necessity of ¢ 


supplying dealers of this class with a greater number of passes 
than, in the case of other purchasers, would be sufficient. The 
former could not otherwise dispose of their material on retail to 


is felt that even this inconvenience would be animprovément on. 
tho existing state of things. Evidently also, these dealers should 
be obliged to register themselves ; and it would be an advantage 
if they were compelled to give security for good behaviour. 
privileged populations—ezxtent of their pwivileges.—The 
whole population within three miles ofany Government forest in 
Bahraich is entitled to receive, free of payment, all its require- 


the general ‘public, according to their present practice. But it $ 
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ments in timber, fuel, thatching grass, &., &c., and any other 
material of forest origin which it might want for bond fide house~ 
hold purposes. 

The sale or barter of this free produce on the part of a reci- 
pient evidently, therefore, constitutes an offence analogous to the 
misappropriation of another person's property, since this pro- 
duce does not cease to remain the property of Government for 
all other purposes than that here sanctioned. 

On the nature of the difficulties to control presented by aur obli- 
gations to the privileged section of the eommunity.—When you 
eonsider that this privileged population does not number less 
than 40,000 souls, that our forest establishment is notoriously 
short of hands for the performance of the most ordinary duties 
of their class, and that the demands of these privileged people 
are but little regulated by any cireumstanea of time, or season, 
or place, by any correct knowledge on our part of their genuine 
requirements, or in any other way whatsoever, then it will be 
easily intelligible to you that our obligations in this direction 
are a very grievous obstacle to proper control as applied to the 
forests generally, and that this control cannot be extended with 
any degree of efficiency to what this privileged population itself 
consumes. 

An intelligent control, even an economical administration, 


‘ would seem to demand that the indents made by the priviloged 


classes of the community should be supported by something 
better than their own interested testimony. Yet, in practice, 
we have virtually to satisfy ourselves with the latter, and with 
the knowledge that the sale or barter of the material supplied 
by us would amount to a criminal offence. For it is evident 
that we have neither tho time nor the means to make enquiries 
in respect of the thousands of indents that thus pour down upon 
us from all quarters, regardless of time or season, during the 
course of the yoar; neithor aro wo justified in exposing the 
public to the inconveniences which the delay of such enquiries 
would necessarily subject it to. 

A practical control over the consumption of Government pro- 
petty by the privileged people would demand that the indents 
rom each village should be made collectively and at stated periods 
only, and that these indents should be supported by a declara- 
tion as to their moderation and bond side nature on the part of 
& competent authority. And the same course is dictated by the 
requirements of our control over the forests generally, Let it 
be said at once that there is nothing so unsatisfactory in con- 
nection with tho Bahraich State forests as the supervision and 
control exercised over them, a condition of things mainly due 
to our position-in regard to the privileged population, “It is 
not wonderful ¢hat the forest officer should have such strong 
objection to the privileged system, because it simply cripples all 
his endeavours to control the property entrusted to his Peeing, 
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And further on, we shall seo that it is a cause of immorality to 
his establishment, and to the public itself, 

We have no right to supply tho privileged populations with 
thature trees, but with poles only. The consequence is that the 
number of trees given over each year is exeessive. Where five 
mature trees should be snfficient, we have to deliver something 
likea hundred poles, The number of the latter required during 
the course of every year is, therefore, very excessive. And the 
demands not being confined hy any rules as regards time or 
season ar place, it is evident that we cannot consult the interesta 
of the forest to the extent of selecting all theso poles ourselves 
Such o course indeed would require an independent and spe- 
cially trained establishment for the purpose. The result is that 
we have to submit to these people going into the forest and se~ 
lecting their own poles, This condition of things has becomoa 
positive danger to the forests since Government, on the advice 
of persons perfectly ignorant of the requirements of forest con- 
scrvancy, lus exleniled the privileges of the people to species 
belonging to the dominant stock on the ground, Before Gov- 
ernment adopted this course—this most regrettable course— 
we had the consolation at least of knowing that the opera- 
tions of the privileged classes in the forests, excepted as they 
were from the principal trees met with, must of 1 necessity be 
conducted over large areas, and partake, in certain localities, 
at least, of the beneficial character of weedings, 

The evil effects of this concession on the part of Government 
have not yet had time to develope themselves, seeing that it is 
but a very short time since the news of it spread among the 


people. 

We, moreover, endeavour to minimise the mischief by con- 
fining our supplies in this respect to such purposes for which, 
in reason, they should alono bo required. This is perhaps some- 
what arbitrary on our part, seoing that Government made no 
such limitation. But what would be the result if, in the absence 
of any limitation of the kind, we consented to the people petting 
just what they asked for—ebony, “asna,” and “dhao” poles. 
for instance, for common fencing purposos? Tho result could 
not fail to be that such forests as Bhinga and Sohelwa, in which 
the above specics occur gregariously over considorable areas, 
would be much dennded, These people naturally.do not care 
to go huriting about for their requirements, and concentrate 
their fellings wherever circumstances will admit of their doing 
so, Concentration of this nature signifies denudation, and ruin. 
Tt is as well to call facts by their true names. 

We have, I have said, to submit to the selection and felling 
of trees within our forests on the part of the privileged popula- 
tions themselves. The consequent waste is, of course, great, — 
and there are other evil results besides those already mentioned. 
For instance, it is impossible to get them to cut their poles Aygh 
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with the ground, hence not only waste of material, but a barrier 
to the appearance of the coppice which would otherwise have 
Teplaced ths trees thus removed. 

Of course, our inability to mark ourselves all these trees 
given over to tho privileged people adds immensely to the diffi- 
culties of our control. This is sufficiently explained from the 
fact that the presence of fresh signs of felling within tho forests 
may signify either one of two things: that material has been 
stolen, or that privileged villagers “have been operating there. 
In faci this alternative makes control impossible, when applied 
to the inferior species. When officers in high position com- 
fhent on our assumed parsimony and want of generosity in 
regard to all privileges to the people, it would be as well if they 
bore in mind our real motives, which are motives of control, and 
not attribute to forest officers harder hearts than they possess 
themselves, Further on, we shall see that forest privileges on 
an abnormally large scale are conducive to immorality and 
corruption on the part of all the parties concerned in the distri- 
bution of the produce. 

The method of check in use for controlling the supplies given to 
the privileged classes—Although we have, in most instances, 
no practical means for determining whether or not the indent 
submitted by the privileged individual is justified by his actual 
requirements, and that it is often doubtful whether the person 
indenting is a priviloged individual at all, yet wo have, of course, 
been driven iv impose certain maximum limits beyond which wo 
refuse to supply without further enquiry into the circumstances 
of the case. 

These limits are so Iberal in themselves that any demand 
over and above them would necessarily call for an explanation. 
They are, in fact, based on what should be sufficient to construct, 
at intervals of a year, a new house, a new plough with spare 
share, a new cattle enclosure, &c., de. But, in respect of fuel, 
they are based on as much as the person can carry away on 
his head during every day of the year. 

In a former article of mine in the Forester on the subject of 
the privileges in these forests, | made the mistake of saying 
that there were no limits to the indents which could be made 
hy the privileged people. Wo have limits, although they have 
not any legal sanction, having been dictated by motives of pure 
necossity. Moreover, being open to all kinds of abuse which, 
under our existing arrangements with the privileged popula- 
tions, we are powerless to prevent, these limits have no prav- 
tical use, no real efficacy. . 

Apart from the fact that, in sucha large community, it is 
impossible to discriminate between the privileged and the non- 
privileged, it would be too much to expect from our officials 
that they should have such a memory for faces as to be able to 
recognize all thoso who camo. moro than once with the samo 

e so 
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indent during the same sanctioned period.’ And then it is, of 
course, easy for such a would-be rascal to gain his object at any 
time by getting some other person to represent him. In the 
ease of all timber requirements, the privileged indenter has to 
rovide himself with a permit, By these means we have at 
loast the advantage—if it is one—of’ being able to distinguish 
in the forest between the downright, open, unblushing thief, 
and the more wary, circuitous, plausible scamp who has elected 
to shield himself under cover of a licence obtained from his 
friend the guard, or perhaps his friend the Ranger, with or 
without payment of a consideration, 

Jn the case of fuol it would be manifestly impossible for us 
to grant any permits at all. Being a daily indent on the part 
of so many thousands, this fact should explain itself. Never- 
theless, we have our little endeavour. Those wanting fuel pro 
ceed before the guard of the block contiguous to their abode, 
and this official stamps each applicant somewhere on his body 
with a composition of chareont and water, warranted, without 
extreme care and neglect of the proper ablutions, not to last 
for more than the day in question. Persons taking any fuel 
without theso marks upon them are assumed to have no right 
to the privilege. . 

At the best this procedure is a clumsy and makeshift expedi- 
ent, and can bo only oxcused in the absence of any other deter- 
ring conditions. In practice, we cannot apply an intelligent 
check to the present considerable consumption of fuel by so- 
called privileged persons, unless the indents are made collective- 
ly by the intabhants of each village, and after stated periods 
only—not less than one calendar month. 

‘he Ranger keeps rogisters, in which are entered the particu- 
lars of each indent granted to a privileged person. But, for 
reasons already mentioned, the value of the data contained in 
these registers should not be too much relied on. 

Tt will bo seen that, to all intents and purposes, the Rangers, 
and in certain cases the guards, are masters to extend the ap- 
lication of the privileged rules to all such persons whom it ma’ 
fe in their interest to befriend. It is probable that the whole 
privileged system is regarded by the underpaid subordinates of 
the department as a providential means for adding on to their 
miserable stipends, and for gratifying a petty love for tyrann: 
in regard to such as are too poor to be able to respond to their 
demands. No doubt, among the privileged populations them- 
selves; ‘the. privileges are rbused for the purpose of an illicit 
traffic between themselves and the less fortunate people beyond 
their limits. Cases of both forms of corruption have been hefare 
the Magistrates, and would be more frequent if we had the 
means, and the legal right, to do police duty on the confines of 

the privileged zone, : ‘ 

Such extensive privileges as those accorded in the Bahraich 
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forests constitute a barrier to any efficient system of control 
and sow corruption and discord among those who receive, an 
those whose office it is to supply. 

Table showing the marimum limita within which each privi- 
leged person ie customarily supplied —I now proceed to give, in 
full, a statement showing tho maximum limits already reforred 
to, within which each privileged householder is customarily sup- 
plied. Exceptions are, of course, made in cases of fire, floods, or 
any other unavoidable contingency. 


A—Timber for House-construction— 
38 rafters, or “koros,” (girth 8-10", length 10’-12'). 
8 posta, or “téms,” (4, 187-36", ,, 127-15’). 
6 prope, or “tins,” (4, 18-24", ,, B’- 8”) 
1 ridge-pole, or “bandir,” (,, 247-86", ,,  15'-28"). 
2 wall-platos, or “sardals,”( 5, 187-24", ,, 15-28"). 


Total, 50 pisces, of # total enbic capacity of 50 fect. 


B.—Timber for Implementa— 

1 Larrow, or ‘sardwan,” (42” girth by 15” length), 

1 rice-press, or “éklee,” (42°, ama 

1 yoke, or “machia,” (from dry materiel on the ground.) 

] plough-handlo, or “jhanjha,” (from dry material on the 
ground.) 

2 plough-shares, or “kbopi,” (from @ry material on the 
ground.) 


Total, 6 pieces, of a total cubic capacity of 20 feet, 


C.—Miscellaneous— 
% machdn-supports, (18” girth by 8’-12" length.) 
500 piilas of thatching grass. 
5 head-loads of withes2 ent generally from smaller branches 
25 head-loade of Thotaey of bushes. 
1 head-load of firewood (not sil) per diem, or 
1 2-bullock cart-load per mensem, 
10 posta for cattle-enclosures, (18" girth by 4’-5’ length.) 


Total cubic capacity of timber per annum = 90 feet, 


soon » ful 5, y= 600 = 


The system of control employed in the Government forests of Bah- 
vaich, General remarks.—Most of what has been written by me 
in the preceding pages related in somo way or other, to ciroum~ 
stances tending to obstruct the course of control within the Bah- 
raich Government forests, and to take away from its efficiency, 
In this way, I reviewed the unfavourable influences exercised on 
this control by the absence of a corresponding check on the ex- 
ports from the Nepalese forests and from prarare forests adjacent 
to our own, by the presence of timber dealers on the outskirts 
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of the Bahraich reserves, and by an extoneive system of irregu- 
lated privileges within the latter. 

Control is, of course, but a goneral term indicating the moana 
of prevention employed in reference to the oceurrenco of a state 
of things contrary to onr wishes. Tn connection with the pre~ 
sent subject, we aro only concerned with the means of preven- 
tion made uso of by the Department for opposing thefts of ma- 
terial on the part of the public, and thefts of revenue on the 
part of our officials. I shall deal with both sides of the question 
separately. For the purposes of this chapter any one meana of 
prevention can be denominated a check. 

The check exercised on the proceedings of the general public withth 
the Government foreste of Bakraich.—It is evident that respect 
for the property of Government, as seen in timber and other 
forest produce, is principally maintained by the help of our 
establishment of rangers and guards, who, to this effect, perform 
the functions of ordinary police officials. But to facilitate and 
ronder moro fruitful of results the operations of this protective 
force, it is always necessary, in a forest control, to have some 
ready means for distinguishing betwoen those who have author- 
ity for what they are doing in the forest, and thoso who have 
no such authority. This end is attained, in the Bahraich forests, 
by a system of permits and passes, and timber marks. This I 
shall now proceed to explain in detail. 

Permits.—The intending purchaser of material from a Gov- 
ernment forest in Bahraich a, first of all, to provide himself 
with a permit from the officer in charge of the range to which 
that forest belongs. This permit constitutes the purchaser's 
credentials, the justification of his proceedings within the forest. 
It is, therefore, a very necossary instrument, Even the Nepalese 
think so, as we have already seen. To obtain the permit, the 

urchaser has to pay first instalment on the probable cost of 
fis purchase. This inslulnent—generally equivalent to n third 
of the value of the purchase—is our security for the good-faith 
of the permit holder. Without this security, much less would 
ensue to Government, and much injury to the forests, through 
the abandonment by the permit holders of material felled or 
collected by them, as also by the neglect of some one or other 
important forest regulation. 

Ihe possession’ of a permil-ty all. antharised’ parson enablan 
us at once to discriminate in the forest—assuming, of course, 
that: the said permit is a valid one—between those who have a 
right to what they are doing, and those who haye no such right. 

n the permit are entered the instalment paid by the intend- 
ing purchaser, tho date of the transaction, the man’s name and 
residence, the kind of timber (ary or groon, log or pole, sill or 
other species) or other material that ho is in quest of, the local- 
ity whence it is to be obtained, and the spot to which he must 
subsequently transport it for purposes of measurement. 


pa 
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- It is, moreover, stipulated in the permit that its holder shall 
not bo longer than six months in settling his accounts with the 
Department. 

‘ermits have to be given up by the purchaser when no 
longer required by him. Thoy aro then submitted to tho 
divisional officer who sees them cancelled, and made unfit for 
further use. Were this not done, some purchasers would be 
tempted to act dishonestly on the next occasion for their requir= 
ing material from our forests—a proceeding rendered more easy 
in Bahraich perhaps than elsewhere by the ignorance of the 


* guards, most of whom can neither read nor write. 


* The permits are supplied by the divisional officer in books 
similar, in all respects, to ordinary bank cheque books. In the 
same way, each pormit is serially numbered, and has a counter 
foil attached to it. The necessary headings in these permits are 
printed in Hindi, and in Persian. 


Passes.—When the purchaser has transported his material to ' 


the place appointed for measurement, and has succeeded in 
getting the proper official to take these measurements, and to 
settle his gccount with the department in accordance therewith, 
he is entitled to obtain a receipt for his money and a declaration 
of his right of ownership in that material. This is effected by 
means af tha pasa. The pass cantaine all necossary partionlara 
in connection with the transaction. The purchaser's name is 
entered in it, his place of abode, the kind of timber or other 
material bought, the number and measuroment of the pieces, the 
date of purchase, &e., de. 

The pass is the purchaser's sole title of ownership in the 
material corresponding to it. Passes have their headings pont 
ed in Urdu and in Hindi, and are issued to the proper officials 
by the officer in charge of the division, who, first of all, takes 
note of the numbers of such issue. Like the permits, the passes 
are bound in book-form, each book containing a given number 
of passes with their attached counterfoils, and each pasa bear- 
ing its own serial figure. Unlike permits, however, the pass 
continues to remain in the custody of the purchaser, This oalls 
for no explanation. 

Of course, there is danger of a pass being made uso of by the 
purchaser to cover more than its one and original purchase. In 
Bahraich, where go few of the protective establishment can either 
read or write, this contingency is especially to be guarded against. 
We shail return to this subject further on. 

Timber marks made use of in the Bahraich Government foreste.— 
Timber marks are generally employed for four distinct purposes : 

(2), to distinguish troos that wo wish to fell from trees that 

we desire to maintain standing ; * 
6), to show ownership in the timber 5 

-(c), to indicate that the timber so marked hrs been sold and 

paid for ; 
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(d), to indicate that the timber so marked has been duly ex- 

amined at some particular inspection post. 

In Bahraich, the divisional officer has all green mature sdl 
trees that are about to be felled, marked, in his presence, with 
an impress only used for that purpose, and which he keeps 
under Vook and Jey. Green trees of other species are similarly 
marked by the Rangers, who have their mark for the purpose, 
also kept under lock and key. 

Dry timber of all kinds, windfalls, drift timber, line-timber, 
&o., &e., is marked for intending purchasers hy the guards, de« 
puted for that purpose by the Rangers. It would evidently be 
an advantage if this task was not delegated to such inferio® 
subordinates ; but it is impossible that the Rangers can them- 
selves attend on all the purchasers for dry material, and other 
inferior classes of timber, There is, unfortunately, therefore, 
no other alternative. The object of marking at all dry and 
fallen timber is to afford evidence, in any particular case, that 
the felling or conversion of such timber within the forest is 
being done by authority, or not. Without this practice, the 
presence of a recently felled dry sal tree, or of a recently logged 
windfall on the ground, would give us no information as to 
whether such timber had been operated upon by a duly titled 

urchaser or by a thief, The Bahraich forests are so surrounded 
Fy a dense population of cultivators, that many small precau- 
tions are rendered necessary that would he futile in other forest 
districts, Of course, the marks used by the guards would be of 
no avail for any other form of timber. 1 have previously 
referred to the fact of our inability to mark the thousands of poles 
removed every year by privileged villagers. The inference is 
that we have no means of checking the illicit felling of this 
class of timber, which includes almost all other species but sd] 
below the dimensions of 34 feet in middle girth, This is a very 
serious matter, but there really appears to be no help for it. In 
Burope we should be able to amend such a stato of things b: 
confining the operations of these people to stated localities eac! 

ear ; but in India the protection of the forests at all appears to 

e, in these cases, dependent on an implied understanding that 
the surrounding populations are not to be inconvenienced in the 
lenst degree. And, of course, to make a villager proceed five 
miles for his timber instead of two miles, as formerly, would be 
to inconvenience him. People refuse to understand that the 
result of non-interference must be that this same villager, or his 
children or grand-children, will have to travel hereafter five 
miles whether he or they like it or not, and that without the 
prospect now afforded of Teing able, after a time, to shorten the 
distanco. ‘These things do not belong to the politics of the day. 

In certain cases, we have to mark Government timbor with a 
distinguishing impression, s0 that it may be easily recognizable 
amid timber belonging to other parties. For instance, if we 
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are about to degpatch sleepers to any station outside forest 
limits, it would be necessary for us to apply the Government 
stamp to each of these sleepers, A recent serious robbery of 
Govornment timber in Bahraich was mainly brought to light by 
the presence of these proprietory marks. 

All timbor sold by us in Bahraich is stamped with tho sale- 
mark, This mark supplies us with a most useful accessory 
check, Because the absence of sale-marks on any timber in 
transit, or collected near to cur Government forests, would alone 
anffics to arouse a reasonable suspicion of that timber having 
been stolen. Evidently, howover, the pass is the only irrefut- 
able evidence of ownership in any class, or kind, of our forest 
material. In many instances, the matorial’ is not susceptible 
of even receiving a sale-mark ; witness fuel, and nearly the 
whole lot of minor forest produce. Here, there is nothing but 
the pass to confirm the lawful removal of the material, This 
is, of course, a great, but unavoidable, drawback when there 
ia gohisdy near'ot whom to male onquitics ¢ slibodall the ‘pret 
sence of sale-marks is not necessarily conclusive evidence as 
regards the material in question, unless supported by a pass in 
due order, and corresponding with it in all respects. ithout 
such a pass, this marked material might indicate a number 
of possibilities, The material might have been stolen from 
some other purchaser, or somebody might have become possessed 
of the Ranger’s sale-hammer, or the Ranger himself might 
not be an honest official, 

Value of ail the preceding instruments of check on the proceed- 
ings of the public within the Government forests —Taken toge- 
ther, all theso different methods whereby the lawful purchaser 
can be distinguished from the dishonestly-minded, are in them- 
selves excellent, and should be sufficiont for our purposes, but 
for a variety of causes which take away from their real yalue 
and practical utility. 

One of the most serious of these causes is seen in the igno~ 
rance of our forest guards, but few of whom can either read or 
write, The use of ol and invalid passes is, thereby, rendored a 
comparatively easy proceeding, as also the subtraction’ of mate- 
rial in excess of what has been entered inthe pass. In a similar 
manner, it is possible for a dishonest official to give away, along 
with the pass issued by him, material that is not mentioned in 
the latter, conscious as he would be of tho small probability of 
the discrepancy attracting attention, Because, practically, since 
there are no regular inspection posts in Bahraich for examin- 
ing material passed out of the forests under the authority of the 
offeials whose duty it is to issue passes, our illiterate guards 
constitute the only obstacle to the commission of such ver’ 
possible frauds as the above. The control, in the field, of the 
officer in charge has not that value in Bahraich which it other- 
wise would have, because of the very scattered nature of the 
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forests in that district, and the consequent impossibility of ex- 
ercising, at his hands, a continuous supervision of the kind de- 
manded. The two most valuable forests in Bahraich aro 40 
miles asunder, and each of these has an area of from 120 to 
170 aqnare miles, being, moreover, themselves cut up into isola~ 
ted groups that cover an extensive line of country. Tt, there- 
fore, happens that when the one superior officer in Bahraich 
leaves the one important extremity of his division for the other, 
the Ranger in charge of the former can accurately depend on 
not seeing him back again, under ordinary cireumstances, for 
at least a month. In the meantime, the’ sume Ranger, if at 
all so: inclined, could, with very little risk to himself, abufe 
his powers to a considerable extent. 

ranting again that all the smaller officials could read—and 
we find it extremely difficult to procure able men of this class 
on tho present scale of salaries—there are not enough of them 
to render serious service in this direction, 

Moreover, without any ulterior check on their own acts, I 
much doubt whether we should place too much reliance in these 
lower subordinates. Under actual conditions, I think it more 
than probable that they see in stolen material only an occasion 
for adding on_to their store of ready-money, when such can be 
done safely. It is the poor and the helpless whom these people 
bring forward in periodical illustration of their zeal. 

T ave referred at such length to the difficulties of control 
engendered by the nature of our relations with the privileged 
populations, with the Nepalese and other owners of forest, and 
with timber merchants living off our own reserves, that it will 
be unnecessary for me to return to the subject. Hitherto, I 
have freely suggested remedial measures in respect of all cir- 
cumstances that tended to affect our control or our revenues in 
an unfavourable sense. In the present instance, my recom- 
mendations will find their proper place at the conclusion of 
what I have still left to say in connection with the control of 
the Government forests. 

The check exercised by the Divisional officer on the proceedings 
of his subordinates.—The check exercised in the Bahraich Gov- 
ernment forests by the officer in charge, on the proceedings 
of his subordinates, can be divided into :— 

(a), the field-check, and 
(8), the home-check. 

The former resulis as a consequence of the personal supervi- 
sion and inspection of the forests, and of all material in transit, 
or collected within or near to the forests. . 

This form of check hardly calls for any remark, Itis evident 
that the more often tho officer in charge looks after his forests, 
the less risk will there be of his officials abusing the powers con- 
forred upon them, and entering into a criminal partnership with 
tho public, 
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Constant and repeated supervision on the part of the divisional 
officer and his superior assistants—if he has any—is, therefore, 
the one great deterrent of forest offences. I have mentioned 
how it is that, in Bahraich, this very necessary supervision is 
rendered difficult by the special circumstances of tho district, 
and how, in consequence, the Rangers are left too much liberty 
of action. Certain classes of forest offence can, of course, 
be discovered after long lapses of time ; lopping, for instance, 
or tapping trees for resin. Conducted on an important scale, 
such operations as these would, unless previously reported, ab 
once point to collusion with the forest officials; so also would 
Tepeated grazing within a closed tract unaccompanied by the 
seizure of cattle, On the other hand, we have seen that, in 
certain circumstances, a number of abuses, and offences, such 
as thefts of young trees of inferior species, dry timber, minor 
produce, &e., &e., can be effected without leaving any suspi- 
cious traces behind in the forests, Under the special conditions 
of the Bahraich Government forests, therefore, the field-check 
resorted to by the officer in charge is not the valuable and fruit 
fal element of control that it is in other forest districts, 

The home-check is that check which results on a comparison 
of permits and passes issued to purchasers with the counter- 
foils, or duplicates, of the same. The latter constitute the 
vouchers in support of the revenue statements submitted by 
Those officials whose duty it is to issue these permits and passes, 
In Bahraich wo havo seen that it is the Rangers who do this, 
The particulars entered by them on the permits or passes issued 
to purchasers haye to be entered by them, likewise, on the cor~ 
responding counterfoils, the latter subsequently going in with 
their monthly accounts. It is evident, therefore, that the parti~ 
culars of each permit or pass issued by the Rangers should agree 
in all respects with their counterfoils, and that the particulara 
on the pass and its counterfoil should also correspond with the 
material delivered, 

As applied to the first instalments of revenue received by the 
Rangora this check is ample and sufficient, because the original 
permits have to be returned to the head office after issue of the 
corresponding passes. 

It is, moreover, of very little concern to us how much the 
purchaser has paid in the first instance, so long as we receive 
the proper amount at the time of settlement, that is to say upon 
his receipt of the pass. For the purposes of this check, there~ 
fore, we are only seriously concerned with the passes. All that 
wo hava to do with the permit counterfoils is to see that the 
have been issued seriatim, that they are all accounted for, It 
is evident that, in regard to the passes themselves, the check is 
entirely dependent on the occasions that wa have had for taking 
note of the originals in tho hands of purchasers; and I have 
already more than once reverted to circumstances which tend to 

Bx 
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make those occasions few and far between, or which make it 
easy for intending rogues to time their operations by the periods 
of absence that intervene botwoon tho superior officer’s visits to 
the same forest—periods which, as I have said, are necessarily 
frequent and continued in Bahraich, 

A comparison of the kind referred to should reveal some one 
of the following facts :— 

(a), that ‘the pass and its counterfoil agree with one another 
and with the matorial corresponding to it. In this 
caso, of course, the account is a correct one. 

@), that buth counterfoil and paas agree with each other, but 

not with the corresponding material. . 

In this case, if the value entered in the pass is greater than 
that of the matorial, the differenco will, no doubt, f due to an 
error of calculation. If the opposite, then the discrepancy ma’ 
have originated in the same way, or in an attempt to defraud. 
‘The evidence in favour of tho Jast conclusion will, of course, vary 
with tho circumstances of the case, and with the gravity of the 
amount that has not been accounted for. You may accept it as 
granted that the official will always have some natural cause to 
which to attribute the discrepancy in question. And ho has 
always a very plausible excuse at his command, namely, that 
carelessness in measuring quantities of which the very best 
among us are, occasionally, capable. For this same reason you 
may, with justice, conclude that no difference is ever foun |, in 
practice, between a pass and its eounterfoil. 

Of course, if the excess timber had not been found marked 
with the sale-hammer, the responsible official would bo in a 
position to say—although not necessarily with reason—that the 
purchaser must have stolen it subsequently to receiving the pass 
from him, and that with or without the collusion of his subor- 
dinates, 

Remedial measures—When any romedy, or improvement, has 
suguested itself to me in connection with tho many questions 
treated of in this article, I have usually concluded by mention- 
ing it. The measures which would, in my opinion; therefore, 
wld to the value of our existing eystem of control for the State 
forests in Bahraich, have, in part, beon already explained, since 
nearly all of the questions proviously discussed have, directly or 
indirectly, related to that control.” ‘The last chapters had for 
subject the methods of check in operation for controlling the 
matorial disposed of to purchasers, and for restraining the pro- 
ceedings of our officials within the sphere of the trust committed 
to them, Ihave been obliged to recognize the fact—tfact, in my 
opinion—that, owing to tho oxistence of a number of special 
circumstances, the methods of chock employed by usin Babraich, 
most excellent in themselves, are in reality more or less abortive 
of results. For the deficiencies last mentioned by me, I can, 
after recommending the very necessary strengthening of the 
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‘establishment, suggest no better remedy than that already briefly 
referred to by me in connection with the questions of Nepalese 
and private forests, I urge once more the maintenance of in- 
spectian posts for the examination of all material passing out of 
the Government forests. I havo calculated that nine or ten 
such posts would suffice for the division, and that purchasers 
would not be subjected to any unreasonable inconvenience by 
being obliged, by law, to report themselves and their matorial 
at these posts. I have calculated, moreover, that by making 
all conveniently situated police stations do the duty of those 
inspection posts, the latter could be reduced to about five or 
six. This is not very excessive. It is evident, as I have already 
had occasion to remark, that it would not do to subject one 
owner's property to this system without doing the «me with 
all, although I only refer here to the Nepal forests,and to such 
private forests as lie very near to our own, We do not wish 
to afford purchasers still further reasons for shunning the Gov- 
ernment forests. Wo have seon, moreover, how very desirable 
is this control of Nepalese and private material, and that, in its 
absence, our own must continue unsatisfactory, 

At each inspection post, as above, I should recommend having 
one mohurrir on Rs, 8, and two chuprassies on Rs. 4 per men- 
sem. Instead of issuing a single pass, as at present, the Ranger 
would, under my proposal, give two passes along with each 
purchase, ono of ‘which the moburrir al Uie inspection post, or 
chaukio, would keep, subsequently submitting the same to the 
head office for purposes of comparison with the Ranger's cor~ 
responding counterfoil voucher, with which it should agree, as 
already explained. Of course, the material would have to be 
examined at these chaukies and compared with the correspond- 
ing passos, and it would have to be seen that the latter were 
net old and invalid, ov forged, or otherwise insufficient. Sus- 
pected material would have to be detained pending further in- 
vestigation. 

We shonld have necessarily to be careful of collusion between 
the “chaukidars” and the purchasers. But if tho district 
police—in their capacity of guardians of the property of the 
public—were directed to scrutinize all timber in transit, and 
fo compare’ covering passes, I think we might feel fairly safe 
against such a contingency. Tho Itangers being, by these 
means, left in uncertainty as to the number of busy persons who 
might interest themselves in their transactions, would be careful 
of committing themselves, and. tho inferior officials would have 

* to follow in the same line of conduct, 

It will be scen that the measure here proposed only tends to 
approach our system of check, as near as circumstances will 
permit, to the excellent and well-known “ Kham-tahsil” system 
made use of in parts of the North-West Provinces. 

Conelusion.—In conclusion, 1 desire to make it perfectly well 
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understood that, in composing the present article, I have not 
been moved by any inclination to indulge in offensive criticism 
of a condition of things instituted under the auspices of my 
seniors, in accordance with an experience and knowledge of the 
subject which should be much greater than my own. “In writ 
ing this article, I have beon prompted by two considerations : 
firstly, to deseribs and publish circumstances which can but bo 
of great interest to all forest officers, as also to district and other 
authorities connected with Bahraich, and subsequent officers in 
charge of these forests ; and secondly, to give an exposition of 
my views in respect of what should constitute an efficient con-, 
tro] under circumatances of special difficulty. I have done my 
best to achieve these results without presumption, and without 
any offensive display of superior wisdom, aa also without in- 
dulgence in the morbid practice of * picking holes” in schemes 
of solid usefulness, But without a consideration of the weak as- 

ects—as seen from my own point of view—of anch of the quos- 
tions treated by me, my subject necessarily fell to the ground, and 
a discussion of much instructive importance became impracticable. 

It is to be hoped also that the reader will find useful inform- 
ation in my article quite apart from my forced criticism of the 

‘ood and the bad points in tho methods of check applied to the 
illicit removals of material from tho Bahraich Government forests, 

Tt must not be supposed for an instant that the measures re- 
commended by me in the preceding pages, the openings for 
fraud pointed to by me, are in any way connected with the 
presenco of an abnormally corrupt condition of things in Bah- 
raich. I do believe that, under cover of the privileges, much un- 
discovered theft is committed, and that the guards are in no ‘way 
to be depended upon, But I have every reason for knowing 
my Rangers to be singularly honest and upright men, a circum- 
stanee to which f attribute the almost total absence of evidenco 
in support of the commission of those graver abuscs which, as I 
have endeavoured to show, nothing in the machinery of our con- 
trol itself conduces to render difficult, 

Of course, such an admission on my part—an admission 
which it gives me tho greatest. pleasure to make—militates in 
nothing in favour of a state of things which is, in my own 
opinion, an inducement and a temptation to those who are not 
honestly disposed. 

But what 1 wish to be well borne in mind by the reader is 
that nothing in the preceding pages has been written in any 
personal sense, . 

My object theouahout has been to describe the action of a 
certain human mechanism, and in doing so, I have assumed it to 
moye in that moral atmosphere which is most commonly met 
with under the circumstances of the case, 

Camp Banrarcn : 
24th September, 1885. » ES Pe Darr, 


eoa 


FOREST ORGANIZATION FOR BEGINNERS, ~ 525 


FOREST ORGANIZATION FOR BEGINNERS. 


Cuarrer I.—Inrropucrion. 


By organization is meant the division of a forest into groups, 
the determination of the quantity of material they contain, and 
of the quantity of wood which may be annually, or periodically, 
drawn from the forest in order that the proprietor may derive 
the greatest possible benefit from the soil. 

Tt will generally be fonnd that. a forest consists of groups of 
frees clstin peal oe from each other by differences of height or 
species. ere we may find a collection of blackwood-trees 
40 to 50 years old ; there one of the same, or another, species 
consisting of trees 90 to 100 years old ; or, again, wo may find 
a group containing more than one species, but still with trees, 
in the main, of about the same height ; sometimes, we come 
across groups containing trees of very different ages, but this 
form of aggregation is less common, because, in groups grow- 
ing naturally, the higher, or older, trees gradually suppress by 
their shade, and sooner or later kill, the lower, or younger, 
ones, $6 that it is only when a group is very open that wo are 
likely to find irees of all ages mixed up together, A forest, 
therefore, consists of a number of units which are well-de- 
fined by reason of their differing in height, age, species, density, 
or other marked feature, and a stretch of forest which appears 
tolerably uniform in respect of such qualities is technically 
called a group, As a rule, it is not convenient to have a group 
occupying much over 100 acres, but often a far larger area is 
fount contain a uniform mass of forest, and it then becomes 
necossary, for the sake of convenience in organizing the forest, 
to split it up into two or more groups. It is usual to separate 
such groups hy roads, or rides as they are called technically, and 
each separate portion then forms a distinct group. Other suit- 
able means may be substituted for rides; a canal, or road, for 
jnstance, which forms a suitable lino of demarcation, The area 
occupied by a portion of forest so isolated is called a compart- 
ment, On'the other hand, a group is often too small to be 
separated hy means of unproductive rides, and in that caze a 
compartment is made to include two or more groups, which, 
when their lines of demarcation are not naturally distinct, ma: 
he separated by narrow lanes, a few fect broad, cut through the 
forest ; by small mounds of earth at the angles ; or by any other 
inexpensive means ; and the area occupied by each group is then 
called a sub-compartment. 

Jt is evident that, in order to carry out the formation of 
compartments, a map showing at least the boundaries of the 
forest is necessary. The organization of a forest should, there- 

’ fore, be preceded hy a survey of its boundarios, and also, if 
possible, of its topography generally, a good plan of which 
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greatly facilitates the splitting up of the forest into compart- 
ments, ¥ 

The operations of organization and the survoy of forests may 
be classified as follows :— 

I. Tue survey oF THe FOREST AREA. 

Hi. Drergreyriatioy—including the formation of compart- 
ments, sub-compartments, rides, and roads for the extraction 
of the produce. 

III. Assrssmznt—which ineludes an estimate of the age, 
height, quantity, rate of growth and value of groups, and all 
other estimates concerning the present or prospective valuo ot 
yield of material, such as, for instance, of thinnings. 

IV, DerenmINation OF ANNUAL, OR PERIODICAL, YIRLD. 

V. A PLAN oF OPpERATIONs—showing the parts of the forest 
to be cut, thinned, and re-stocked during a given period (usually 
10 to 20 years), 


The object of this somewhat elaborate procedure is, in the 
first place, to find out the most advantageous revolution for the 
forest," This generally depends on what description of wood, 
which the forest is capable of producing, is most in demand in 
the vicinity. Secondly, it may be necessary, in order to deter- 
mine the maximum uniform yield possible during a revolution, 
or period, But it is not always necessary to carry out all op- 
erations noted above ; the degree of claboration increases with 
the length of the revolution. The simplest process suffices for 
a coppice-forest ; all that is necessary in such a case is to divide 
the forest into a number of compartments equal to the mamber 
of years in the revolution, which for coppice never excceds 
40 ‘years, and in this country neod seldom exceed 15. Sup- 
posing, for example, we have 100 acres of tolerably wniform- 


* The torm revolution is used to denote tha number of years fixed to clapse 
from the production of a group to the time of ita being harvested, 
Lam told that this term is un-English and bad, and that rotation is the 
oper word to usa. My objection to the latter is, thot it has boen long ured 
{n our language to exptess euccessive changes of epecios in cropping land, 
‘and that it is, consequently, misleading when employed in the sonae in which 
foresters wish to use it. Revolution may not be a very good term, but it is, 
at all events, not misleading. As for its foreign appearance—which may, of 
may not, be the case—that is, 1 fear, a charge which can be brought ugainst 
a great number of our terms, Of the two, it seems to me that revolution ix 
certainly the more apposite, No doubt, it was the revolution of a wheel 
which first suggested the term, because at the end of ono revolution of a 
forest, or a wheel, you expect to eome biok to the slarting point, But it is 
not usual to speak of a rotation of a wheel, revolution being the more correct, 
term when you wish to convey the idea of one complete cirenit, Again, re- 
yolution doos not necessarily convey the idea of motion in a carve, whilst 
rotation does; but cuttings never progress in a circular direction. T do not 
act much value on refined distinctions of etymology ; but I must confess that, 
from any point of view, the term here chosen seems to be preferabla to rota- 
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Jy stocked forest under the coppice-régime, and subject to a 
revolution of 20 years. Evidently, we may cut 100 + 20 = 
5 acres of forest every year without exhausting the supply, 
and the simplest plan would be to divide the whole area into 
20 compartments of 5 acres each, and to cut one yearly, and 
s0 on for ever, always cutting the oldest group. Wa would 
then have what is called a sustained yield. The ideal to be 
aimed at in most cases is the cutting of an equal quantity of 
material every year, so as to avoid flooding the market during 
one year or period, and leaving it almost destitute of produce 
the next, because, setting aside the inconvenience caused to 
tHe conaumers, the proprietor of a forest must suffer consider- 
able money-loss by maintaining a fluctuating instead of a re~ 
gular yield, The case of a forest worked chiefly for timber, 
and subject, therefore, to a much longer revolution than coppice, 
is less simple. It is then necessary to estimate the cubic con- 
tents of the oldest groups, at least, and to calculate the yield 
carefully, by methods hereafter to he described, bocause evon 
in old groups of the same age and density there may be very 
reat differences of yield per acre, and the yield cannot be 
fred by area alone: sometimes the estimated cubic contents 
and rate of growth of the standing-stock constitute the sole 
guides to tho quantity of material to be exploited. 


SECTION I. BURVEY OF AREA, 


Cuarrer II. 


The survey of a forest, which has just heen shown to be a 
necessary preliminary to its organization, differs in no way from 
the survey of any other object. I shall, therefore, take for 

anted that the student has a sufficient knowledge of the sub- 
ject, and confine my remarks, in this section, to a discussion of 
the scale on which a plan of the forest should be made, to the 
method to be employed, and to the amount of detail to be in- 
cluded. 

As regards the first point, it is unnecessary to say that, other 
things being equal, the larger it is up to a certain point, the 
more useful will be the map for our present purpose. The 
scales employed by the principal States of Hurope vary from 
1 + 5000 to 1 + 3200 (12} to 20 inches to the mile), In India, 
a acale of 4 inches to tho mile (1+ 15840) has been ve 

enerally adopted. It is, however, too small to admit of a 

joundaries being shown on, or of the measurement of areas 
from, the map : it is, in short, too small to afford a really useful 
working-map, but answers well enough for mere inspection- 
work, So small a scale should, therefore, only be employed 
where very rough estimates of yield will vuflive, that is, where 
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there is no foar of oxceeding the capability of the forest, or 
whore the forest is of little value, but in such cases the question 
may well arise as to whother the forest is worth surveying ab 
all, Asa general rule, wo may assume that, if a forest is really 
worth surveying, it is most economical in the long run to 
employ a seale of not less than 8 inches to the mile (1 + 7920) 
which is tho very smallest capable of givin, satisfactory re- 
sults: a soale of 12 inches to the mile is much to be preferred 
if the value of the property is considerable.* 


* T wish to note here, that a friend, who has kindly looked through the 

Povis of this paper, considers a 4-inch scale suitable for mapa of all Indian 
forests, cxcopling the very hest: that, for inepoctions, plans of all important 

forests ara absolutely necessary : that the 4-inch maps can be enlarged, and 
more detail added, when required : that maps of the School Circle, N.-W. P, 
on the 4-inch soale suffice for elaborate working-plans : that, if the 12-inch 
seale be adopted, the cost of surveys will be enormons: that German foresters 
consider the 4-inch maps of the Indian Forest Survey branch aa already t00 
elaborate and costly, 

My friend’s argument does not, however, nffect my position, which is that 
really useful working-maps must be on a scule sufficiently large to show all 
the boundaries of forests and groups, and enable tho forester to make fairly 
@ccurate mexsurements of the aroaa of sub-compartments from them, Now, 
@ goal of 1: 15840 in, T submit, inadequate to fulfil these conditions; there- 
foro, I maiutain that, if maps on a smaller scale than tha S-inch (which TL 
consider a useful size) aro made, accurate methods need not be resorted to, 
and that it is waste of money to spend large sume for elaborute trigonometri- 
eal and topographical surveys on the d:inch scale. No doubt highly elubo- 
rate working schemes may be fraued for forests mapped on this, or even & 
smaller scale; but how, then, about the accuracy of the data on which thia 
elaborate fabric is raised? If the foundation is shaky, the stability of the 
superstructure must also be uncertain; and how much more so, it is difficult 
to say when, aa in the case of working-plans, almost all calculations are the 
reanlé of generalizations from comparatively minute data, Generally speak- 
ing, I do not think elaborate topographical maps are necessary, at all evente 
in the first instance, Probably the heavy expenditure considered necessary 
for surveys on a larger scale than the 4-inch is ascribable to a desire to in« 
elnda a masx of detail when perhaps very little would suifice. Itseemsto mo 
that the best plan to follow when it is necessary to have vast areas sur eyed, 
on a uniform plan (tracta which cannot, in the naturo of things, be all suited 
to the same system) is, first of all, to make outline maps of the whole, giving 
only the most essential details, such aa roads and rivers, and gradually to fi 
in minor detaila for any forest to tho extent that may be found necessary 
from time to time, A great deal, perhaps all, of this after-work could ba ac- 
complished inexpensively by the local foront staff, und it would be greatly 
facilitated and cheagin by the differentiation of the forest, 

The opinion, ascribed to German foresters, that our maps are too costly 
and elaborate, is not, therefore, opposed to my own ; on the contrary, I feel 
confident that men engaged in organizing Gorman forests would readily ade 
mit that tho 4-inch sealo is too small to afford satisfactory working mapa. 

‘As rogards the argument that large scale maps are nob noconaty, Deonano 
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The method to be employed must also depend on the imme- 
diate or prospective value of the forest. Any body can sce at 
once that it would be folly to spend a largo sum of monoy in 
surveying a forest consisting of scrub, which could never within 
a measurable period return more than, say, an anna per acre 
per annum. cheap method, such a3 a survey with prismatic 
compass, showing only the most essential dotails, is indicated 
in such cases. Butin more valuable forest, it is advisable to 
fix the boundaries at least by means of a theodolite-survey, and 
minor details with prismatic compnss or plane-table. The 
most important letaile for purposes of organization, and which 
should all ba included if ciroumstances admit, are—lines separ- 
ating portions to which different rights are attached (e. g., 
“reserved” from “protected” forest) ; all important physical 
features—such as canals, streams, roads, hill ranges—likely to 
affect the laying out of compartments or the working of the 
forest, Sometimes a general trigonometrical survey of the 
onltivated lands of a large tract of country affords a good 
opportunity for having the forest-lands comprised in the area 
surveyed at the same time, In such cases, it may not always 
be convenient to include as much detail as is desirable for the 
aottled land: the scale of the two must of course bo the same, 
but the amount of detail to be included for any forest should be 
regulated acoording #0 its value and the prospect of its requiring 
to be organized within a reasonable period. Thero could be no 
object in making an elaborate survey of a forest which would 
not, in all probability, be organized for an indefinite period, 
and the most that would be justified under the circumstances 
would be the fixing of the boundaries. A reliable framework 
of its limits would thus be obtained at a comparatively slight 
cost, and the foundation laid for a detailed survey whenever the 
occasion might arise, and that too, if required; by men who 
need not be highly accomplished surveyors. Then, when the 
forest came to be organized, if professional surveyors were not 
available, the survey could be completed by foresters who had. 
gone through a course of instruction at the Poona College or 
at Dehra Din. It is certainly difficult to exaggerate the im- 
portance to a forest official of possessing some facility in practi- 
cal surveying, not merely on this account, but mainly because 
no one ignorant of the subject is competent to carry out certain 
essential operations of organization, which, for want of a better 
word, I have grouped togalhier under the term differentiation, 
and which can be properly carried out only by professional 
foresters. 


(To be continued.) 
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NOT SPORT BUT A NECESSITY. 


Witp pigs aro, in placos where they cannot be ridden, an unt 

ualified nuisance : and cases are hot rare where the disforesta- 
tion of flourishing plantations has been considered necessary in 
order to deprive the black-coated gentry of their zenana-khanas 
and nurseries, 

They too often make themselyes intolerable to the cultivators, 
and even a keen forest officer cannot help sympathising with 
poor Panjabi Singh or Jack Burman, who, driven to despair 
and wrath, fires the forest home of his black enemies, : 

The poor chap is probably run in and punished, and the 
plague he tried to combat gets worse than over, 23 a new and 
denser crop of grass springs up after the fire, which killed the 
trees, but did not destroy the grass roots. All the time, noth- 
ing is more easy than to enteh every pig in even a largo forest, 
and this is how it is done, 

Select a nice quiet, retired spot to build your trap. Tho tra 
is built in the form of an oval, the longer diameter some 4! 
feet, the shorter some 30 fect in length. It is constructed of 
closely fitting palisades with the bark left on, They should be 
at least 24 feet in the earth, 7 feet above ground, and sufficient- 
ly strong to stand the simultaneous charge of a acore or more 
of pigs. The trap has two heavy sliding doors, exactly opposite 
each other. Experionoo has shown that this facilitates the 
catching immensely, as the old sows, which aro the most suspi- 
cious, apparently feel safer between two open doors, and do not 
so frequently give the signal for a bolt. A side door on the 
aame principle, ending in a funnel-shaped passage with another 
amall outer door, serves to transfer tho pigs into cages for trans- 
port. ig. 1 is a ground plan of a pig trap, and fig. 2 shows 
the construction of the sliding doors, 

These sliding doors can be set in such a way that the pi 
either catch themselves, which however is slow work, and only 
to be recommended when a few stray pigs are still to be caught, 
or the spring can be pulled off by a man, and the whole sounder 
may be trapped at once. 

The pull-off is similarly constructed for either purpose. The 
wire, and the rope end holding up the slidin, dots must run 
aver large well-oiled wheels. Those rope ends terminate in a 
stnooth iron ring, and the ring, when the doors are set for a 
catch, is hooked on ta a smooth iron pin well driven home into 
a firm post, low down if it is intended that pigs shall catch 
themselves, out of their reach, if a pull-off by a trapper is con- 
templated. A lever is placed between the ring and the post, 
in form of a long stick, if the pigs have to let down the doors, 
in shapo of a shorter board with a wire through it, when the 
pull-off is to be done by aman, Tho following sketch (Fig. 3) 
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Fig. L 
GROUND PLAN. 


Fig. 2. 

SLIDING DOOR. 
Fig. 3. 
PULL-OFF. 
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will explain better than any description how the pull-off is con- 
structed. 

Tho next thing is to build two machéins, at a xhort distance 
of 30 to 40 yards from each side of the trap, to enable the trap- 
per always to take up his position down wind. 

The trap is now complete, and the business of seducing the 
pigs to enter begins, This may sound doubtful, but nothing is 
easier in practice, and pigs may he collected in it from miles 
around, 

Trains of coarse grain, more or less continuous, are laid from 
different parts of the forest, all ending near the trap, where 
hallow trenches are dug and are constantly rofilled with a small 
quantity of grain of sorts, which should be covered by a layer 
of a few inches of soil, in order to prevent deer from entering 
together with the pigs, The formor would soon make a tabula 
rasa of the food, and the animals would disappear before day- 
light. 

era lees than a month the pigs become quite accustomed to 
the trap, and in a very short time, to the trapper as well, who 
ought to be near the trap, or in one of the machans for another 
fortnight or so at tho time of feeding. 

Then comes the time for action, The trapper is early in his 
machan, and pulls off when a sufficient number of pigs have 
entered the trap. Hereafter the trap can be set for self-action, 
to get hold of solitary boars and any other pigs that may have 
been loft, The pigs should not be killed in the trap, or near 
it. The trapping must be done by the man to whom the pigs 
have grown accustomed, and any bungling in the catching 
should be avoided, or future takes will be rendered infinitely 
more difficult, 

Dogs should never be taken in or near the trap; they have 
not lost the habit of Lance’s cur, and pigs object to this as 
much as ever did the Duke of Milan. 
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MEASURING TIMBER BY HOPPUS’ MEASURER. 


Permit me to ask your learned readers, through the medium 
of your Journal, if the usual practice of measuring round logs 
of ‘timber by Hoppus’ measurer or by Candy's book in this 
circle, is not incorrect and based on erroneous principle. The 
usual formula made use of is eolid content = I. (;)', where L = 
length, and cis the perimeter of mid-section, £ is the correct 
.mean sectional area, when ¢ is the sum of the four sides of the 
square, that is, the log is of square section ; but if it be circular, 
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bbe SQUIRRELS EATING THAK SHED. 


the correct sectional aren is fy and if w = S-1416, it is = 


aaa) Which is decidedly much moro than %, Mr. Mein’ in 


Vol. XI., No. 8, page 376, has published a table, in which he 
calculates tho cubic content by the same inaccurate method. 
From the measurement it is ‘plain that the logs are resem- 
bling the frustum of a cone, the true formule for which 
{L(A +A, + /4,X)} would of course be difficult to use in 
practice, but for fair approximation they may bo assumed to he 
the frustum of a cylinder, the formula may bo applied is I 


(2): You will see that hy this method the content amount® 
to 14’ 11” 5” instead of 11/7” 4’, 
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INFLORESCENCE OF DEODAR. 


Isnxp you ripe seeds of deodar from a tree marked last year, 
and from ‘which young cones were taken at end of August 1384 ; 
this proves that from tho time of impregnation by the pollen, 
st weok in October 1884,) not more than 12 months elapses 
for deodar seed to ripen, and from birth of cone (about 15th 
August) 13} to 14 months, Lalso send three new cones from 
the same tree, showing that at any rate for two successive years 
cones are found. 
J.C. MoD, 


SQUIRRELS EATING TEAK SEED. 


Tene are three teak trees in my compound which have blos- 
somed freely every year since 1881, but I do not remember ever 
obtaining any mature seed from them, and the reason for this I 
discovered a few days ago, as I noticed one of the brown striped 
squirrels, which are so numerous in Dehra Dun, climbing from 
twig to twig, in the crown of one of the trees, and eating off 
the soft and unripe fruits one by one, so that there are now only 
a fow visible here and there in the remains of the masses of in- 
florescence which cover the crowns of the trees. 
W.RF, 
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+ AGRICULTURAL INSTRUCTION IN GERMANY. 


‘Taenn was no Agricultural School of the first class in Prussia 
before 1835, In 1819 an Agricultural Professorship was sanc- 
tioned for Bonn ; but the appointment was not filled up. In 
1885 a School was organised at Eldona in combination with the 
University at Greifswalde, The foundation of the School at 
Poppelsdorf, near Bonn, took place only between 1843 and April 
1847. At that timo the organisation of the School was consi- 
dered sufficiently complete to formally open it. At present the 
Kingdom of Prussia contains two High Schools of Forestry, 7 
for Agriculture, and 3 for Veterinary sciences. The Kingdom 
contains next 16 schools for Agriculture of the second class and 
54 of the third class ; also 4 schools of Pomology and Spade Cul- 
ture, Besides these regular schools, there are 64 winter schools 
and travelling instructors chiefly concerned with agricultural 
specialities. 

2. There are 29 experimental stations of the first class, the 
main occupation of which consists in the control over manure, 
seed, and fodder. They have each a first class laboratory, an 
carry out constant scientific experiments and researches, not 
only in these, but in all other branches of agriculture, concern- 
ing life, nutrition, propagation, &c., of animals and plants. 

3. Prussia contains some 1,700 societies connected with 
agriculture, bee-culture, cattle and horse breeding, &e. The 

Teater number of these societies are centralised in Provincial 

jocieties, and again represented in Berlin by a General Council 
for the Empire, which takes note of anything which occurs of 

eneral interest to agriculture, be it in the way of new discover- 
tes, or legal proposals, or otherwise. Tho Council is perfectly 
independent of Government, 

4, The teaching at the High Schools of Agriculture is divid- 
ed into three main branches — 1 

a). Chemistry and Physiology. 
{3 Technics. ee 
oy Political Economy. 

‘The following is the programme of the Agricultural School at 
Poppelsdorf :— 


ate 
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L—Introduction to agricultural studies— 
En elopmdia, ‘Methodologio, History and Literature 
of Agriculture. 
Il.—Watural Seiences— 
Mineralogy and Geognosy. 
Botany atl diseases of Plants, . 
Zoology, with special reference to the anatomy of 
domestic animals. 
Physics (theorotical and practical), 
Chemistry _,, $4: 
Physiology 5, ” 


( of plants, a 


BS Olas ke 


b), of animals, 
¢), specially of domestic mammalia, 


. “o tural Chemiste 


a 


a). Nutrition of plants and manuring. 
>). Characteristics and value of fodder, with 
special reference to fodder mixture. 
(c). Chomistry and Physies of plants. 
(2). ‘Ditto of animals, 
TIL.—Mechanico— 
£3. Surveying. 
2). 
struments and their construction. 
(3). Buildings and communications. 
(4). Draining and irrigation. 
5). Drawing. 
IV.—Political Economy and Law— 
V.— Agricultural technics— 
(1). Fields and plants. 
2). Cattle and live stock. 
3). General management. 
(1) is sub-divided into— 

a), Amelioration of lands and estates. 

6). Of soils, manuring, treatment of soils, 
special culture (practical experi- 
ments). 

(©. Use of ‘agricultural instruments in 
practice, 


(@). Pomology—vine and vegetable grow- | 


ing. 
(2) is sub-divided into— 
(a). General or breeding. 
(0). Specialities—horse-breeding, cnttle- 
breeding, sheep, with special refer- 
ence to wool, small animals, &c., 
bees. 
{c). Sanitation for domestic animals, 
(ad). Accouchements and shoeing. 


Mechanics, and knowledge of agricultural in- © 


. 
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{). Hurts and external disenses of ani- 
mals; also epidemical and acuie 


diseases. 
(8) is eub-divided into— 
a). General masiagement. 
Me Valuation of estates. 
OF 
budgettin, 


@. Agricaitural book-keeping, 
4th August, 1885. B. Rispentror. 


Organisation of management, and 


Tum following table showing age of sleepers on different lines 
of Railway, is extracted from the Statistics of Indian Railways 


for the half year ending 31st December, 1884 :— 


Avreags aan | PERCENTAGE 

OF SLEEPERS. | OF RENEWALS, 
Railway, Oe er | ee 

Wood. | Iron, | Wood. | Iron, 


East Indian, 
Madras, 
Great Indian Peninsula, bes 
Bombay, Baroda and Central India, 
Beinde, Punjab and Delhi, a 
Ondh and Robilkband, 
Punjab Northern, 
Tndus Valley, 

Eastern Bengal, 

H, H. the Nizam's, 
South Indian, 
Rajputana-Malwa, 
Northern Bengal, Ps 
Tirhoot, aoe 
Cawnpore-Achnera, oo 
Nagpur-Chhattisgarh, 
Burmah, 
Bhavnagar-Gondal, 
Mysore, a 


a i cal 


(a) Information not available. 


* 


$85 


Per cent.|Per cent, 
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Forrsts anp Foresray in tHe Nizau’s Domrxtows.—In His 
Highness’ Dominions, which of course include the Hyderabad 
Assigned Districts, there are no- “high forests” similar 40 
what may be found on the Western Ghits in tho Districts of 
North and South Canara: there, one might walk for almost 
hours together without ever seeing the sky. In tho Nizam’s 
terriaty the bost jungles are to be found near Chiculda on the 
Gawilghar range of hills to the extreme north of the Assigned 
Districis ; und also in the taliks of Mahadapur, Pakhal, Kundi- 
conda, Khummum-mett, Muddra, and Pahinchn in the Blgundel 
and Khummum zillahs, and in the jungles in the neighbour- 
hood of Nirmul, Mahir, Sindkeir and ‘idlabad in the Indore 
zillah, In these, timber of largo size is still to be got, but 
felling has been carried on to such an extent, and natural ro- 
production has been so impeded by annual recurring fires, that 
the forests are becoming exhausted, and the day is not far 
distant when all cutting will have to be prohibited and the 
forests given complete rest. To the west of the territory the 
jungle is little better than serub, 

‘the most useful timber and that which brings in the largest 
income is teak, this is sold both in the log and as tapering 
poles ; these last aro classified as first, second and third sorts, 
and are used in immense numbers each year as rafters for build~ 
ings, &e, The first sort measure 15 to 18 inchos in circumfer- 
ence at the thickest part of the “bole,” and are priced at H. 
8. Rs. 10 per 100: the second sort, 9 to 15 inches, bring in H. 
8. Rs. 8, and the third sort, 6 to 9 inches, H. 8, Rs, 4 per 100; 
the purchaser paying ail costs of felling and carting, ‘Teak, 
bijasal, and bhitunkts (the devil tree) are sold by the pieco, 
pieces of different dimensions having different. names, snch as 
“mahawunt,” which represents a large beam, and by nine 
regular gradations, down to a “ bunjara-kari” which measures 
12° x 44” x 14% Hitherto there has been great luxity in 
the classification of timber, but recently tho Conservator has 
drawn up a new scale correcting the defects in the former 
system and pricing it per cubic foot. The three descriptions of 
wood above mentioned were priced at an average of 8 annas 

er cubie foot: ebony, satin and sheeshum at Re. 1 per cubio 
foot, and nulla-muddi (Terminalia tomentosa) and that. splendid 
wood anjun or “Eppa” (Hardwickia binata) at 5 annas por 
cubic foot. It was only within the last three years that these 
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two last-named trees wore included in the prohibited list: up to 
that time they had been inelnded in the list of inferior trees, 
and were cut down indiscriminately by the Jessees of the inferi- 
or timber jungles, The rates now charged for timber are 
greatly in excess of those which prevailed formerly ; but those 
were ridiculously low and permitted an excessive profit being 
made by the timber merchant to the detriment of the interests 
of the Nizam’s Government. It is fully expected that a deter- 
mined effort will be made by those whose profits have been 
lessened, to get the rates reduced by with-holding tenders and 
thus starving the Government into submission, but the Horest 
Bepartment can afford to stand a siege, and rest will be of in- 
calculable benefit to the forests which have been so depleted, 
as to be threatened almost with extinction. 

The finest teak is found near the Godavery, south of Mahada- 
pur, at an elevation above sea-level of 600 to 700 feet ; and the 
worst-grown teak, near the railway line on the Gungawaram 

hat at an elevation of over 2,000 feet ; which would seem to 
show that high elevation is not suitable for this tree. The finest 
“anjun” is to be found near Kulloor in the Madra taluk, and 
magnificent specimens of “ abnis” {black wood) are to be 
found in the jungle south of the Pakhal lake, That giant 
grass the bamboo (Dendrocalamus strictus) grows more or less 
over the Northern, Eastern and Southern Districts, but it at- 
tains the greatest perfection in the Palancha zillah, This article 
of forest produce is still, as formerly, leased en bloc, but the 
system is open to many objections ; its only recommendation 
being simplicity. A change is contemplated. Space precludes 
us from alluding any further to tho forests in the Nizam’s 
Dominions beyond saying that their arca is still unknown: wo 
believe a rough traverse is contemplated with a viow of ufford- 
ing this information. 

e will now say a few words on forestry, by which we mean 
the system adopted | for conserving the jungles and working them 
so that they may not become exhausted, and that the Govern- 
ment may derive the greatest possible benefit from them, The 
system in vogue is far from satisfactory, and the blots in it may 
be summed up in two sentences: dual ownership, and over- 
centralization. Remove these blots and a decided step will have 
been taken towards introducing a new and better system. At 
present, while the superior timber in any jungle is under the 
care of the Forest Department, the inferior timber in the same 
jungle is under the ‘Revenue Department, who lease out this 
portion each year, by auction, to the highest bidder : there is 
no limit whatever to the timber the lessee may fell so long as he 
avoids the prohibited descriptions, and as a result that the wast- 
ago is incalonlable. 

As no powers have been piven to the assistants as regards 
selling timber, all sales must bo sanctioned from the head office ; 
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thus, great delay is entailed, and, rather than wait, many mer- 
chants supply their wants either from British territory or from 
privata jungles. Boforo howover extended powers ara given to 
subordinates, from Darogahs downwards, a new check system 
must be introduced, or it is feared poculation will reatly ins 
crease. The Darogahs themselves should be men of a far supe- 
rior stamp to those at present employed : some of theso have 
been in tho Forest Department from its commencement and 
(miserabile dictu) one or two of thom can barely sign their 
names in any language, As vacancies oceur they should be filled 
with mon of some education : uble to read and write, conver- 
sant with square and cubical measurements, and qualified #% 
conduct 2 simple ane, with compass and chain : preference to 
be given to men who know English. Some greatly improved 
system is also required in the issuing of Heonses and passes for 
daty-paid timber and forest-produce. We commend our remarks 
to the earnest consideration of the Inspector-General of Revenne, 
and we trust that he may be able to evolve a acheme which may 
be croditablo to himself and a lasting benefit to the Nizam’s 
State, 


Woe now propose to touch upon two subjects only, “ Reserves ” 
and “ Nursery Plantations.” — The only ‘real reservod jungle in 
His Highness’ Dominions is situated north-west of the station of 
Dharur. It comprises about six square miles, and is fairly 
stocked with wood suitable for engine fael. This reserve waa 
selected by Major Mead, Wngineer-in-Chief of tho Nizam's 
State Railway, which was at that time (1873-74) under con- 
struction, and was intended solely for the supply of wood fuel. 
A survey was made and the selocted area enclosed by a ditch. 
No fuel was drawn from it till the years 1880-81, whon 15,000 
to 20,000 tons were taken out. ‘The reserve was then closed 
and, for the first time, all cattle were excluded ; now after a 
lapse of four yoars’ nataral reproduction, it has progrossed 
sufficiently to admit of ity being partially worked again, The 
reserve has had two formidable encinies to contend against : tho 

razing by goats and fire. Of all quadrupeda, goats are most 
freade by ite Forester ; cows, bullocks, donkeys, horses are all 
bad cnough, in their way, but the destruction wrought by them 
is not to bo compared to that caused by goats, who wantonly nip 
off the top of every tender seedling they come across. The prox- 
imity of the railway is a source of danger ; sparks from passing 
trains have boen known to set on fire the grass close to the line, 
and from there it has spread into the reservo. By clearing 
100 feet between tho railway fence and the jungle, it is endea- 
voured now to minimise the risk. The grass in the resorve is of 
a coarse, rank description, and, when fired, burns with groat 
energy, leaving its mark on the stems of trees 20 feet from the 

round. It is in contemplation to make a strict reserve of the 

uddulpully jungle, on the Anantagherry Range, about six 
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miles to the north-west of Gungawaram. This is, at present, 
being worked for wood fuel, and is splendidly stocked with 
tinber. 

Tho only “ Nursery” extant is about two miles north of the 
Dharur railway station, and is situated just outside the reserve. 
The site was selected by Captain Gaignoux, who at that time 
was in charge of the “Railway Fuel Sub-Division.” The site 
ia badly chosen, being on poor soil, groatly exposed to prevailing 
winds, and scarce of water, Through the indefatigable energy, 
however, of the officer who for the last few years has been in 
charge, the results have been fairly satisfactory. Besides indi- 
ponous seeds, Jamaica was laid under contribution for mahogany; 

faneda for the butter-nut, the hickory, and other species too 
numerous to mention; Bangalore for the jack, the casuarina, 
&c.; the Horticultural Gardens at Sabéranpur for ornamental 
trees, like the Grevillia robusta, Ceara rubber, &e.; and the ree 
sult is that the outturn of the whole, in spite of draw-backs, 
presents a very fair apponranco. The fastest growing tree in 
the garden is the Hucalyptus, of which there are ahout a dozen 
species (this family it is believed numbers about 700 varieties !) 

ome of these trees, in three to four years, have grown 40 to 
50 feet high, The handsomest tree in the garden is the “ India 
rubber,” and next to it is the Grevillia robusta. The Govern- 
ment of India, through the Resident, sent a supply of “ carob” 
seed for experiment. After failure, from sowing in unsuitable 
suil, success was uliuined, and there are now several healthy 
plants 6 to 7 feet high this scod failed to germinate in the 
Central Provinces. A number of carobs, and seedlings of 
other trees, to the number of 3,000, have been transported to 
Suininagar, whore they heve found an honoured resting place 
in the park attached to His Highness’ new palace now under 
construction, The other trees and plants in the “ Nursery” 
include sandal, tin, sirris, red-wood, mulberry, sisst, the 
rain-tree, Nagpore ‘orange, Lucknow guava, \dTematorylon 
campechianum and mangoes ; these last havo failed miserably, 
growing some of them to a height of 6 to 8 fect and thon 
coming to a stand-still. 

Although we are conscious that we have loft many points un- 


“touched upon, we must now draw our short sketch to a close, 


and will trust that the light we have let in on the Nizam’s forests 

(itis well-known that trees always snffer from darkness /) 

Ay 7 productive of benefit to that Department.—Deccan 
eran. 


M. Camprerent, Inspector of Public Works, has made a report 
to the Agricultural Bociety of France on the subject of the 
dunes in the landes of Gascony. These sand-hills cover a sur 
face of more than 85,000 hectares ; they are more than 80 me- 
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tres high and 5 to 6 kilometres wide, Before a method of ar- 
resting these was discovered they were being constantly pushed 
inland by tho winds, invading and covering fields, villages, and 
even burying churches up to their towers. In 1780 Brémontier 
sought to render them immoveable by planting them, after many 
experiments designed to develop a primary vegetation. His 
work has been continued with persoverance, and it is only re- 
contly that it has ben completed, and these 85,000 hectares, 
which menaced alt the country adjoining, have become covered 
with a rich forest vegetation which has fixed the dunes in one 
place. A great public danger has been converted into a large 
forest. But this work, which renders permanent, dunes already 
existing, has not prevented the sea from throwing up on the const 
new sand day by day, which forms dunes, which in their (uen 
invade tho permanent dunes. After having fixed the old sand- 
hills, the problem was to prevent the formation of new ones. 
To solve this it was decided to construct a dune above high 
water, in which all the conditions of the moveable dunes would 
be reversed. The form given to the latter hy the wind is such 
that on the side of the sea they present a gentle slope, which - 
the sand can mount easily as on an inclined plane, in order to 
fall down a steep decline. It is by the gentle slopes forming a 
series of inclined planes that the sand moves forward. The for- 
mation of the new dune was encouraged, but it was directed in 
such a manner that it had a steep slope on tho side of the sea, 
To eecure this a wooden palisade was crected nbont 120 metres 
away from the sea, all along the shore. The sand first struck 
against this in its progress, and fell at its foot, a portion of it 
escaping through the interstices left between the planks. The 
latter was carried some distance by the foree of the wind, and 
fell, forming slight slopes, white the sand which foll at the foot 
of the palisnde on the side near the sea formed a steep incline. 
Soon this reached the top of the palisade, and then the planks 
wore drawn up by means of a special implement to the needed. 
height, and the formation continued as before, the slope on the 
side of the sea growing steeper, whilo the other got more and 
more gontlo, Ultimatoly the dime reaches such a height (gene- 
rally 10 to 12 metres) that the sand can no longer get over it, 
and it is definitely arrested between the barrier and the sea. It 
falls back on the shore, unable to advance, until contrary winds 
come and blow it out to sea again, ‘Lo fix the sand on the 
other side of the barrier, the Arundo arenaria is planted. The 
roots penetrate to a depth of 4 or 5 metres, and tho plant always 
keeps its head above the increasing sand, The results obtained 
by this new dune (says M. Chambrelent) have been complete. 
The most violent storms have not been able to carry the sand 
over it ; the latter has fallen back on the shore innoctions, and 
the advance of the inexhaustible sand coming from the sea has 
been absolutely arrested.— ature, 
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Erraors of tie curtive or Forusts on Water SuppLy oF 
Rivens.—Upon the territory of the commune of Labrugniere (a 
village of France) there is the forest of Montant, containin, 

4,524 acres, and owned hy the commune. At the entrance of 
the forest, and along this brook, will be found several fulling 
mills, each requiring eight horse-power, and moved by water 
wheels which work the belters of the machines, The commune 
of Labrugniere had long been noted for its opposition to the for~ 
est regulations, and the cutting of wood, together with the abuse 
of pasturage, had converted the forest into an immense waste, so 
that this great property would hardly pay cost of guarding it, and 
Afford a meagre supply of wood for’ its inhabitants, While the 
forest was thus ruined and the soil denuded, the waters after each 
heavy rain swept down through the valley, bringing with thom 
great quantities of gravel, the débris of which still encumber the 
channel of the stream. The violence of these floods was some- 
times so great that they were compelled to stop the machines for 
some time, But in the summer time another inconvenience 


made its appearance, Little by little the drought extended, the 


* flow of waters became insignificant, the mills stood idle, or could 


run only occasionally for a short time. 

About 1840 the municipal authorities began to inform their 
population relative to their true interests, and undor the protec- 
tion of better supervision the work of replanting has been well 
managed, and the forest is to-day in fuceessful growth. In 
proportion as the re-planting progressed, the precarious use of 
the mills ceased, and the regulation of the water-pourses was 
totally modified. They now no longer swell into sudden and 
violent floods, compelling the machines to stop ; but the rise did 
not begin until six or eight hours after thé rains began, they 
rose steadily to their maximum, and then subsided in the same 
manner. In short, they were no longer obliged to stop work, 
and the watera were always enough to run two machines and 
sometimes three. This example is remarkable in this, that all 
the other circumstances had remained the same, and therefore, 
we could only attribute to the reforesting the changes that 
occurred, namely, diminution of the flood at the time of rain 
and an increase in its flow during common times—M. Canre- 
GRIL, Sub-Inspector of Forests, in Ami des Sciences, 


PLANTS UNDER TreEs,—We have been asked recently to name 
a section of plants that could be planted under trees. We could 
name several, such as hollies, privet, euonymus, box, borberis, 
&c., with something like a preference for the latter. In berberis 
we get a genus of shrub possessing the highest qualifications for 
yurposes of ornament ; and all the grander evergreen species do 
hetter under trees than in the open ; in fact, they require to be 
constantly in the shade. The soil in which these thrive best is 
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a deep, rich, moist, sandy loam, with abundance of water over- 
head and at the roots. “Among the species the noblest of all is 
Berberis mahonia japonica, which for magnificence of foliage has 
no equal among hardy shrubs. It natnrally grows in the farm 
of a dense bush, with large pinnated leaves of hard texture and 
of a lively green hue, Specimens of it aro now covered with 
spikes of flower-buds, which will open at the first break of spring 
weather, and soon be succeeded by bunches of grape-like berries, 
covered with a lovely bloom. Two other noble, large-leaved 
species which thrive under trees are M, Bealii and M. intermedia. 

‘oc warm, sheltered gardens, M. Nepenus is most beautiful, 
and B, Fortune is woll worth having, but both these are rather 
tender, One of the loveliest of flowering shrubs is B. Darwinii, 
which blooms abundantly, and of which we have had spikes of 
bloom sent us on Christmas Day from Devonshire. One of the 
cheapest for common purposes, and a roally beautiful species, 
though not eqtial to those already namod, is Jf aquifolium, well 
adapted to plant in quantity in town gardens, and to form game 
covers or belts for screening off the compost or rubbish yard 
from the kitchen garden. These are certainly the best for plant- 
ing under trees.—Land and Water. 


Amonast the recent arrivals we notice a sample parcel of 
Cape boxwood,” delivered at the West India dock por Warwick 
Castle, consisting of 55 pieces, weighing nearly three tons. Tho 
logs aro of good sizes, sound and clean grown. This wood pos- 
gesses a closeness of grain almost equal to the best Abassian 
boxwood, and it‘ig- thought will suit admirably for engravers’ 
purposes. From the specimens of this wood, and engravings 
printed from it, which were shown at the Forestry Exhibition 
at Edinburgh last year, it would appear to be one of the best 
hardwoods yet put forward as a substitute to supply the de- 
mand for ike ever-diminishing supply of boxwood.—Zimber 
Trades Journal. 


* Mr, Hutchins will perhaps kindly report tho scientifle name of this trea. — 
Ep.)}. 
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BECTION If. DIFFERENTIATION, 


Crarrer [{1—Formatioy or Compartments, Sup-compart- 
MENTS AND RANGES. 


Waen a map showing the boundaries and principal features 
of the land has been made, the forest should be divided into a 
number of compartments by means of a system of rides, or by 
natural divisions, or both. 

Tt is evident that to ostimate tho quantity of standing-stock 
ona largo area, would be very difficult if the forest consisted of 
groups of different ages, density, or species: small portions 
(compartments) must, therefore, be dealt with separately, and 
demarcated hy means of rides, &e., so as to be easily distin- 

‘ished on the ground and on the map, Another reason for 
fits procedure is that, without lines of separation, it would be 
extremely difficult to fix the position of each group.’ Rides are 
also very useful as a protection from fire, because if the grass 
on them be burnt just before the hot weather, a fire breaking 
ont in the forest on one side of the ride might be arrested by it, 
and the forest on the other side saved. Again, trees which 
have grown up in thick gover cannot, after a certain age, be 
exposed to sun and wind with impunity ; they are apt to lose 
their bark, to get what is called sunstroke, and to be uprooted 
by wind ; but the formation of rides enables trees on their edge 
to grow up vigorously, to throw out numerous branches and 
roots, and to get a firm hold of the soil, which trees growing in 
dense ebver cannot have ; it accustoms them, in short to the 
exposed situation, so that, even if the groups in the compart- 
ment in front be cut away, they are ablo to withstand and break 
the force of the wind, thereby protecting the more weakly trees 
behind, which could not otherwise resist the storm. Another 

4a 
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advantage of having rides is that a coupe* may be located 
almost anywhere, whereas, if there were no rides it might, and 
generally would be necessary in seedling-forests,t to commence 
eutting at one end, and to work steadily through from the fair- 
weather quarter to the stormy quarter of the compass, in order 
that the forest in front should protect the portions suddenly 
exposed by the cutting, and those in process of regeneration ; 
and if immature groups were met with, they would have to be 
sacrificed in their turn in order to ensure a proper sequence of 
coupes, Finally, rides are often very useful as export-roads : 
as open places for stacking and drying the material collectél 
for sale: and in facilitating the inspection, regeneration and 
cutting of groups, 

To recapitulate—the object of forming compartments and se- 
parating them by means of rides is briefly this to facilitate 
the survey of interior details and the estimate of standing-stock ; 
to ensure the carrying-ont af a regular aystem of enttings and 
regeneration, which would be impossible in forests not so parcel- 
led out, to avoid the evil effects of suddenly exposing trees, which 
have grown up in thick cover, to wind and sun : to afford pro- 
tection from fire: to admit of freedom in locating coupes : to 
facilitate the regeneration of groups and the extraction of the 
produce : and to afford suitable places for collecting and drying 
it. 

Tides are of iwo kinds—main and minor, The former, as 
already explained, must be made broad enough to admit of the 
trees on their edges throwing out vigorous roots and lowor 
branches, and thus ferming a protective fringe against wind. 
Minor rides may be made much narrower, their primary object 
being the division of the forest between two main-rides into com- 
partments of convenient size. Sometimes, however, they are 
used as fire-traces, and have to be made as broad as main-rides. 

‘The width of main-rides depends on the station, kinds of 
tree, and régime. In high-lying, exposed localities, subject to 
violent storms, their width has to be mado greater than is neces- 
sary in sheltered parts of the country. Again, seedling-forests 
subject to long rovolutions require broader rides than those sub- 
ject to shorter revolutions, or than coppice, in which thore is 
generally nothing to fear from wind’; and trees whose roots do 
not penetrate far into the soil require greater protection than 
trees which are more deeply rocied.. 15 to 60 feet may be 
taken as limits, and it may be assumed in a general way that 


* A coupe is a term used to denote any area on which # cutting is carried ont, 

+ The term acedling-forest is applied to any group which has originated from 
seed, in contradistinction to the term coppice, which is applied to groups origin- 
ating from the shoots of tree-stnmps, or from suckers, ‘Tho term high forest is 
very often used instead of seedling-forest, but that is quite 8 misnomer, as the 
forest may ha ent down long hefare it attains to any considerable height, and in 
ite earlier stages it is necessarily low, 


FOREST ORGANIZATION FOR BRGINNERS, 547 


a breadth of 15 feet will suffice for coppice, and of 45 feet for 
seedling-forest. When intended to serve as a protection from 
fire, rides should seldom be mado less than 60 fect broad, and 
will often have to be made much broador: the breadth will 
then depend mainly on the kind and density of the jungle ; 
if the cover is good, there will be little or no grass, and 45 
feet may suffice, but in open jungle with long grass a breadth 
of at least 60 feet is necessary. 

Minor rides need not exceed 8 feet in breadth, provided 
they are not required for cart-traffic, nor fire-traces. 

« In flat, or gently undulating country, the best plan is to have 
a regular network, the main-rides running parallel to each 
other, and in the direction usually taken by heavy storms, and 
the minor ridea joining them at right angles, The distance a 
pee of the former should not be too great to admit of a cutting 
cing made along the whole length of the minor ride connect- 
ing two main-rides. The forest will then be divided into a 
number of parallelograms, or other figures (compartments), 
whose size will depend on the station,* topographical features, 
such as roads and streams, which may be conveniently used in 
inte of rides, and on the kind and age of the trees inclosed. 
't is well to separate lands differing considerably in productive- 
ness, and groups differing greatly in age, at the same time not 
forgetting that very large compartments aro inconvenient, and 
that very small ones necessitate a great deal of land, taken from 
the productive area, being turned into unproductive rides, Kx- 
perience teaches that compartments of 25 to 75, or at most 100, 
acres aro the most convenient for administrative purposes, but 
for the sake of economy it may often he found necessary to ex- 
ceed considerably that maximum, In determining their position 
and extent, it is well to bear in mind that it is important to 
separate portions of forest which are likely to differ permanently, 
so that differences of station should be the chief consideration ; 
differences that may be more of a temporary nature, such as 
differences of species, age, or density, are of much less import- 
ance, because in course of timo it will generally be possible, if 
necessary, to bring about uniformtty: in_ these respects if the 
station itself is tolerably uniform. e sides of a compartment 
which are bounded by main rides should, if possible, be about 
twice as long as thoso adjoining its minor rides, as it is found 
that the most convenient shape for administrative purposes is 
thns obtained. 

The object: of having the broad rides running in the direo- 
tion generally taken by heavy storms, is of course to afford 
protection to the cuttings and young growth by means of 
the forest in front. In mountainous country it is desirable 


* ‘Tho term tation ie used to denote the three factors on which the growth 
of a group naturally depends, vis, soil, climate and situation, 
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that they should follow tho configuration of the ground, i., 
that they should bo as noarly horizontal as is convontont, so that 
they may be useful for the transport of produce. Roads, when 
not too sinuous, make the best boundaries of compartments, and 
the system of export roads should, therefore, be determined on 
before the compartments are marked out, Natural boundaries, 
such as streams, valleys, ridges, afford natural divides, and 
should be utilised in laying out lines of separation for compart. 
ments and blocks. 

The portion of forest lying between any two main-rides (or 
thoir substitutes} is called a block. . 

The whole system of rides should be pegged out on tho 
ground, and marked on the map in pencil before any are opened 
out; or it may be necessary to cut very narrow lanes in the 
forest ; any alicrations can then be oasily made if it is diseover- 
ed as the work progresses that changos are necessary : such 
narrow passages are of no consequence when they have to be 
abandoned, but of course the case would be very different if rides 
were opened out to their full width and afterwards abandoned. 

The accompanying sketch (Fig. 1) represents a hill forest 
with main rides following the configuration of the ground, which 
is shown by means of contour-lines, The stormy quarter is on 
the left, and the cuttings of groups in a compartment march in 
the main from east to west, in the direction indicated by the 
arrows. 

Minor rides are often practically main rides. Those in the 
sketch, for example, which separate compartment 10 from com- 
partment 11, and 9 from 12, onght to be as wide as the main 
rides if the flanks of the compartments are to be properly pro- 
tected. 

Asa rule, as soonas the position of rides has been definitively 
settled, Ley should Le opened out to their full extent, and all 
atumps and roots eradicated. Sometimes, however, it is dan~ 
gerous to open out new rides running through seedling forest, 
to their full width. This may be the case when a ride is taken 
through a densely stocked group which has got beyond the 
thickot stage and attained toa fair height. ‘The trees will then 
be lanky and weak, and, if a broad ride wore suddenly cut 
through them, a storm might get into the group and cause great 
havoc by uprooting and coking a number of trees. In such 
casas it is advisalile to open out the line gradually, or it may be 
opened to the breadth of a few feet only, and go left until the 
forest is regenerated, when the ride can be enlarged without 
danger. 

Vory large areas have to be split up into smaller units, called 
ranges, each one being in charge of a ranger, or manager, and 
distinctly marked off from the others hy natural or artificial 
boundaries. Their size depends upon the extent of forest which 
can be efficiently managed by ono official. No general rules 


FORREST ORGANIZATION FOR BEGINNERS, 549 


can, however, be laid down. Special cirenmstancos, such as the 
Kind and quantity of work to be done and the situation and 
valuo of the forest, must decide the matter. A forest, for in- 
stance, producing a large crop of minor produce, as well as 
timber and firewood, would generally require smaller ranges 
than one yielding only firewood, Generally speaking, forests 
worked intensively, that is, those in which a comparatively large 
capital is locked up, require smaller ranges than those which 
require a comparatively small outlay for their maintenance, 
Take, for instance, tho case of a range yielding timber, firewood 
and valuable minor produce, and that of ono simply producing 
firewood-coppice. Area for area, there would be a much larger 
capital required for working the timber-foresis, in which thoro 
would he a valuable standing-stock and erop of minor produce, 
an establishment for guarding the latter, and for collecting, dry- 
ing, and storing it, in addition to a largo protective ostublish- 
ment for the forest generally. In the case of the range yielding 
only firewood, the standing-stock would be of little value, com- 
paratively speaking ; the expenditure for guards would he small, 
and there would be no outlay at all on account of minor pro- 
duce. Evidently, a ranger could manage a much larger extent 
of the coppice than of the other forest with its numeréus staff 
and accounts. 

To enable foresters and workmen to find the compartments 
onsily, roughly out, small, numbered stones standing out 15 
inches ahove ground, or, whero stone is not available, wooden 

josts, should be erected at points where rides meet, and also at 
intermediate points in rides which are very long, Tho distance 
between these stones should not, as a rule, exceed two hundred 
yards, Where tho expenso of putting up stones or posts is too 
great, or where there is foar of posts being burnt hy groynd- 
fires, it will often be found possible to throw up mounds of earth 
or stones, or to havo the more durable kinds of mark ub the 
corners, and tho less durable at intermediate points. They 
should be erected on the sides of rides, not in the centre, whero 
they are more liable to be damaged and may interfere with 
traffic, and all should be on the samo sido of tho rides, either on 
the right or left, so that they may be easily found. The num- 
pers should be cut on the stone, and may be painted over to 
mako them more easily distinguished. .. 

‘All ride-stones and their numbers, ax" well ag thoso of coth- 
partments, should be shown on the working-map, but may he 
omitted on inspection-maps, which are too small for such details. 

‘When the organiser finds that the forest has already been 
split up into blocks, he should nae as far as possible, existing 
sul-divisions, only making such additions and alterations as ap- 
pear to him absolutely necessary. 

Groups in the same compartment have to he separated from 
one another by some inexpensive means, such as wooden posts, 
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small mounds of earth or stones, or by narrow cleared lines, 
Such boundaries are shown on the detail-map by means of dot~ 
ted lines, and the area occupied by each group is called a sub- 
compartment. Each sub-compartment is known by a letter of 
the alphabet with the number of the compartment prefixed : 
thus, 5 @ is sub-compartment: a of compartment 5 (sce Fig. 2). 
Groups occupying an area of less than an acre need not be 
separated, 


BECTION II], ASSESSMENT. 


as . 

The organizer is now in possession of a forest which has been 
divided into compartments and sub-compartments, and he may, 
therefore, proceed to the assessment of groups, that is to say, to 
a description of their station, and an estimate of their age, 
height, quantity, valuo and rate of growth ; but hefore entering 
into this part of the subject, it will be necessary to devote a 
chapter to a description of the instruments which are mostly 
employed in the assessment of groups. 


Cnarren I'V.—InstRumMENTs REQUIRED, 


Besides the ordinary surveying tools, instruments are required 
for measuring the diameters or circumferences of treos, and 
their heights, and for estimating the cubic contents of wood of 
irregular form, which cannot be directly measured, 


Diamerer axp Crroomrerexo Meascres. 


One of tho best forms of diameter-measure is the one shown 
in the accompanying diagram Gig. *) The arms AB, OD, are 
made of well-seasoned teak or oak, The limb EF is fixed at 
right angles to AB at B, and slides through an aperture in CD, 
The limh GH is fixed at right angles to CD, and fixed to CD at 
G, sliding through an aperture in AB. GH is made to run 
along a Fshaped rail on EF to prevent the limbs from separat- 
ing when one is drawn out beyond the aperture in CD or AB, 
The limb EF is divided from the point E into inches and _frac- 
tions of an inch, the divisions being numbered from E to F, and 
continued along the lower limb from G to H ; thus, if from B 
to F is 24 inches, the first inch on GII would be marked at the 
ond near G, and be numbered 25, In using the insirument, ib 
is grasped by the handles at Band D, and ita arms are placed 
so that the trunk to be measured shall be between them. B and 
D are then pressed towards each other until both arms are rest- 
ing against the tree ; the diameter is then read off on the limb 
EB, or GH, as tho caso may be. This is a very handy and 
portable instrument. Its dimensions depend on the size of the 
trees to be measured. With arms and limbs 3 feet long, trees 
up to 5 feet in diameter may be conveniently measured, 
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For measitring circumferencés an ordinary tape, or one of 
steel or leather, is used. 

Trees can be measured much more expeditiously with the dia 
meter-measure than with the tape; the latter may, perhaps be 
slightly more accurate for single trees, but even that is doubtful, 
and, anyhow, whatever slight advantage is gained in this res- 
pect, is more than counterbalanced by the comparative slowness 
of the process, When many treos have to be measured, the ad- 
vantage of greater accuracy probably lies in favour of employing 
the diameter-mensure. When the bole is very elliptical, it may 
de measured in the directions of the major and minor axes, and 
the mean of the two readings taken. Some foresters recommend 
that masses of forest should be measured with the diameter- 
measure, but single trees, such as sample-trees, with the tape ; 
others, on the other hand, think the tape should be discarded 
altogether. 

In measuring trees, allowance must be made for the thickness 
of the bark, This must be estimated for each diameter-class, 
and deducted after all measurements have been made in the 
field. 


Heront-Measunrs. 


Many methods of estimating the quantity of standing-stock 
involve tho use of instruments for moasuriag the height of 
standing trees. A theodolite is an excellent instrument for this 
purpose, but is troublesome to carry about, and its use takes up 
too much time to admit of its bemg generally adopted. The 
process of finding the height of trees with one is simplo, Let 
CD, Fig. 4, bea treo whose height is to be measured. Set up 
the theodolite anywhere, at A, if possible, at a distance from the 
reo equal to about the height of the tree. Measure the angles 
BAC, BAD, and the horizontal distance (a) from A to the foot 
of the tree, D, along tho ground, making allowance for its not 
being horizontal, if necessary. (a) will be equal to AB, and tho 
height, H, of the treo will he found by the formula 

H = (tan BAC -++ tan BAD) AB, 
or since the measured length, a = AB, 
H = (tan BAC + tan BAD) a. o 

If the theodolito is below the foot of the tree Mj 

H = (tan BAC — tan BAD) a. (Fig. 5). 

Tf the theodolite and the foot of the tree are in the same hori- 

zontal plane, the angle BAD disappears, and the formula becomes 
H = tan BAC x a. 


The reflecting hypsometer, invented by a German forester, is 


a more generally-useful and a thoroughly-practical instrument. 
Tt consists of a rectangular board, ABCD, some 9 inches by 5 
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in sizo, whose lower edge, CD, is divided into 150 equal parts 
to the left of the contro of tho slide, &, and 50 to the right of 
that point, as shown in Fig. 6. Tho slide is moveable up and 
down a groove in the board at right angles to CD, and kept in 
any required position by a spring laced in the groove behind 
it. The eye-piece, n, and the objective, m (consisting of a 
horse-hair wire), are fixed to the hoard, so that a straight line 
connecting them would he parallel te AB and CD, CEFH is 
a mirror, by means of which readings can bo taken at the same 
time as observations. The pieces m and n, consisting of brass, 
and the mirror, which has a backing of tin or brass, turn ow 
hinges, and can be laid back flat on the board, so as to pack up 
easily into a small caso, On either side of the groove the dis- 
tances from CD, on the same scale as the horizontal scale, are 
shown. Tho plumb-ling, p, is fixed in the centre, and near one 
end of the slide. By raising or depressing the latter, which is 
fifty divisions of the scale in length, the distance of the point 
of suspension of tho line from DC can be increased from 60 to 
120, whilst by inverting the slide, so that the end marked I is 
above, and that marked II below, the distance can be reduced 
to 10, 

To use the instrument, measure the orizontal distance, in feet 
or yards, of the observer from the tree. Set the slide at the same 
relative distance on the vertical scale ; then, looking though the 
aye-pieeo, align the top of the treo with tho hair atm, allowing 
the plumb-line full play. As soon as the latter is at rest, the 
number which it intersects on tho horizontal scale can be read 
off in the mirror, and indicates the height of the tree, in feet or 

wis, as the case may be, if the observer's eye is on the same 
Leral as the foot of the trea; otherwise, a further observation 
will have to he taken to the foot of the free, the result heing 
added or deducted from that already obtained, according as the 
eye of the observer is above or below the foot of the tree. 

The rationale of this method is as follows :—In Fig. 7, let BD 
represent the tree, and A the hypsometer, on which ae repre- 
gents the vertical, or, as it is called, distance-seale, and be the 
horizontal, or so-called height-seale, Draw a horizontal lino, 
AG, from the eye-pieco, A, meeting the tree ina peint, C, Then, 
since the treo grows vertically, ACB is a right angle ; aeb is also 
aright angle, and the two angles are therefore equal. BC is 
parallel to sb, therefore Asb = ABC ; and As being parallel to 
be, sbe is also equal to Ash; therefore ebe = ABC, and the tri- 
angles ABO and abe are similar ; and 


BC: AC = be: ae 
but by construction AC is represented by ae, therefore BC is 


represented by de. : 
n Fig. 8, it is also evident that the triangle ACD is similar 
to the triangle acd, and that, thorefore, 
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. OD: AO= cd: ao, 


and that AC being represented by ae by construction, CD is re- 
resented by ed; but the whole length of the tree is equal to 

C+ CD, therefore it is represented by be + cd. 

When the observer's oe is below the foot of the trea, as in 
Figs. 9 and 10, it is evident that the height of the tree will be 
found by dednoting: CD from BC. The values of CD and BC 
may be found in the manner just described, the observation for 
BC being taken to the top of the tree, whilet that for DO is 
taken to its foot. 


Apparatus ror DETERMINING THE Cupio Conrants of Awon- 
PHOUS WooD. 


Firewood is generally, and small timber somotimes, sold in 
stacks or loads, the size of which may vary in different parts of 
a country, and the solid contents of which is sure to be differ- 
ent for different parts of a tree. A stack of stem-wood contains, 
for instance, more solid matter than a stack of the seme dimen- 
sions containing branches of the same tree. Wood of very ir- 
regular shape or very small size cannot be directly measured ; 
hence the necessity of finding out the solid contents of a stand- 
ard stack for different descriptions of wood (stem, large bran- 
ches, and spray, for instance), and for different species sepa- 
rately. The process of measuring the contents of amorphous 
wood is tedious, and it would be impossible to measure every 
stack, The average of a number of experiments is, therefore, 
generally taken as a standard for a species, and for a whole dis- 
trict or country. Thus, in the Grand Duchy of Hessen, the 
average percentage of solid wood for all species is fixed as fol- 
lows = 


Bolid contents of | Dimensions ot 
Doteription, ‘suck 


stack, enblo fect. Remarkn, 


Split stom-wood Wood sawn in 4 feet, 
fover 5 inches in | Tie of atacks creel ("engthe and worked 


diameter, up_at right angles 


to length of stack. 
‘Uneplit, emooth, or bs 
straight, atem or ie 
branch wood, 2 to +} 60 per cent, Do. De. 
5 inches in’ dia- 
meter, 
Split stamps, «+ | 50 per cont, Do, 
Branches 12 feetlong 
and stacked in the 
‘Smell spray, «+ | 25) per cent. ory direction of the 
length of the stack. 


42 


554 PORRST ORGANIZATION FOR BEGINNERS, 


The result depends greatly on the way in which the wood is 
stacked, and on the dimensions of the pieces. Uniformity in these 
respects must, therefore, be strictly observed. Stacks of crook- 
ed, knotty wood, although of the same size as smooth, atraight 
wood, should be estimated separately. 

Tho solid contents of amorphous ‘wood may be determined by 
means of the apparatus shown in the accompanying figure (Fig. 
11). A cylindrical vessel, A, about 4 feet high and 2 foet in 
diameter, communicates with a similar vessel, B, by means of a 
tube at C. A. glass tubo, ¢, communicates at the bottom of the 
vessel B with its interior, the water in which can be let off by 
means of the atop-cock, &, By means of a graduated metallic 
soale and the glass tube, the cubic contents of water in B can 
be read off. ‘To graduate the scale, a vessel of exactly one cubic 
foot capacity is filled with water which is poured into B, which 
js placed in a vertical position. The water rises to the same 
height in the tubo as it is in the vessel, and the height to which 
it rises indicates the distance on the scale corresponding to a 
cubic foot of water in the vessel. This distance is then divided 
into fifths or tenths, each one of which will correspond to the 
fifth or tenth part of a oubic foot of water. In this way tho 
scale is graduated up to the top. By reducing the dinmeter of 
B to one foot, greater accuracy will be attained, and the vessel 
need not be made any higher. The vessels A and B may be 
made of wood, but block-tin or zinc is preferable for the latter. 

To use the apparatus, place A and B in a horizontal position, 
fill the vessel A with water up to the spout ¢, and place the 
mouth of the tube so that water passing through it will run 
into the vessel B. Then completely submerge the wood to be 
measured in the vessel A. This may be most effectually done 
by means of a finely perforated zine or block-tin lid, exactly 
fiiting the interior of A. The consequence will he that the 
submerged wood will displace a quantity of water equal to its 
bulk, ‘which will overflow and run into the vessel B, when its 
cubio contents can be read off on the scale, The operation should 
be quickly performed, as wood soon absorbs moisture if left 
standing in the water. : 

The following is a less troublesome method, if not quite as ac- 
curate as the preceding. The cubic contents and weight of an 
easily measured portion of atree of the required species is acou~ 
rately determined, and the weight of one cubic foot deduced from 
the result, The weightofa standard stack of amorphous wood is 
then ascertained, and its cubic contents deduced from the known 
weight of a cubic foot of the measured wood. The proportion 
that the solid contents bear to the dimensions of the stack can 
then easily be found. If, for example, we find that part of the 
bolo of a freshly cut blackwood-tree, measuring 8°005 cubie 
feet, weighs 200 Ibs., that freshly cut spray of the same species, 
which, when stacked, occupied a’space 5’ % 5’ x 4’ = 100 cubic 
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feet, weighs 2,000 lbs. we would then have one cubic foot 
weighing 200 + 3-005 = 66-639 Ibs., consoquently, 2,000 would 
bo equivalent to 2,000 + 66°639 = 30 cubic foet ; but, by hy- 
pothesis, these 30 cubic feet of spray actually occupy, when 
stacked, 2 space of 100 cubic feet ; therefore, a stack of auch 
wood, under similar conditions, might be assumed to contain 
only 1,19 of its space, or about 33 por cent. 


(To be continued.) 


* THT INDIAN FOREST SURVEY AND FOREST 
SCHOOL.* 


Ir is only in comparatively recent times that measures have 
been undertaken to preserve what remained of the great Indian 
forests, The first thing to do was to demarcate the tracts which 
wera to be reserved, and to free them as far as possible from 
rights. The area now reserved is about 48,000 square miles, 
or about 54 per cent. of the total area of British India, not 
including the Native States, The tracts demarcated owe their 
immunity from destruction either to the fact that they occupy 

‘ound which was, in the absence of communications, inaccessi- 

le, or which is much broken, or cannot be irrigated. They 
are situated either in the plains or on the low ranges of hills 
rising from them, or on the lower or middle slopes of the Hima- 
layas up to an elevation of 8,000 or 9,000 feet above sea level. 

though they include within their boundaries considerable 
areas ‘which have been wholly or partially denuded of trees, the 
ground is generally speaking more or less densely covered with 
trees and jungle. 

In former years accurate forest maps were not required, but 
the present system of management renders good maps indispen- 
sable, and in 1872 measures were taken to provide them. The 
Imperial Survey Department could not conveniently undertake 
the work, and it was consequently thought desirable to organise 
especial branch of the Forest Department to act under the 
control of the Surveyor General. This arrangement has worked 
most satisfactorily. The scale of the maps formed. the subject 
of much discussion, but ultimately it was decided that the scale 
should usually be 4” == 1 milo for the most valuable forests, 
and 2” = 1 mile for those of Jess value. An establishment of 
Surveyors was then raised and trained. Tho first work under- 
taken was the survey of the forests of Dehra Dun, area about 
573 square miles, the private lands of the district being surveyed 
at the same time by the Imperial Survey Dopartment, and a 


# By Major F. Bailey, RE., F.R.G.S., Superintendent of Forest Surveysin India, 


Abstract of two papers read before the British Association at Aberdeen on 
10th and 11th September, 1885. 
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combined map of the whole country being thus produced. The 
next work was the survey of tho Rumnca and Gerhual forests, 
area about 1,400 square miles; and the survey of an area of 
about 1,600 square milos in Haiderabad is now in progress, 
Altogether since 1872 about 3,000 square miles have been sur- 
veyed and mapped, mostly on the scale of 4”== 1 mile. It will 
of course take a long time to work over the whole of the forest 
Property, but detailed maps of the entire area are not urgentl 
needed at the present time, since for forests in which simple 
protection can ulone be attempted small-scale maps or sketch- 
maps will suffice for some years to come. . 

hen the survey party takes the field, the officer in charge 
has command of a considoruble number of mon, with a large 
quantity of stores and equipment. He has to hire carts or 
camels, and march to the scene of the work. On arrival, each 
Native Surveyor is given a piece of work, four or five of them 
being grouped under one European Surveyor, and a computing 
office is established in some central position. When sufficient 
work of this kind has been done, or when the season is too far 
advanced for it to be continued, the party moves back to head 
quarters. If such work is not well controlled it is sure to show 
this in inferior quality, insufficient quantity, or high cost, The 
procedure must be varied according to circumstances, and it has 
to be considered how a map that will answer the purpose can be 
produced in the shortest time and at the smallest cost. The 
ground worked over by the Forest Survey Department presents 
exceptional difficultios, of which the following are the principal : 
the surface is much broken up, the crop of trees and jungle is 
dense, the supply of drinking water is precarious and often of 
bad quality, tho forests are infested with wild animals, food is 
difficult to obtain, and jungle fever is by no means uncommon. 
The wild animals are not at all appreciated by the unarmed 
Native Surveyors, and many cases haye occurred in which they 
have caused the most serious inconvenience, stopping the survey 
of certain tracts for a long time. The experience gainod of the 
Natives of India in the Forest Survey Depattinen! has shown 
that almost anything can be made of them. The principle 
adopted has been to stimulate them to exertion and to promote 
a spirit of emulation among them ; they were tanght that accu- 
Tacy was of more importance than rapidity, and encouraged ta 
bring to notice all discrepancies in their work. At first only 
the most simple operations were entrusted to Natives, but 2 few 
of them can now do excellent work of the most difficult kind, 
‘The combination of European and Native labour has answered 
very well. Detailed surveys of wild and densely wooded ground 
have rarely been made before in India, and it is evident that 
they must be more expensive than similar survoys of open, cul- 
tivated country ; but to provide thom is a necessity and a dis 
tinct economy. 
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Ir is only within the last twenty-five years that a special State 
Department has administered the Indian forests, The staff was 
at Hirst composed of men who had received no professional edu- 
cation, but they were able to do all that was then needed, and 
they accomplished work of great value, As a result of their 
work the State became possessed of large forest areas, from 
which a permanent sapply of produce had to be secured, and 
which had therefore to bé managed systematicelly. But at this 
time nothing was known of systematic forestry in England or in 
Tndia, and an arrangement was made in 1866 under which can- 
didates for the Indian Forest Service were trained on the Con- 
tinent. The arrangement then made with the French Govern- 
ment is still in force, but it has now been decided to undertake 
the instruction in England, Great progress has been made in 
Indian forestry, and this is_mainly due to the professionally- 
trained men with whom tho Forest Department has been re- 
ornited ; but up to 1869 nothing had been done towards the edu- 
cation of the subordinate ranks. As work requiring profession- 
al skill became necessary over large areas, it was found that the 
‘division’ must be broken up into a number of smaller execu- 
tive charges under Natives of the country, and that they must 
receive a professional education, In 1869 Mr. Brandis made 
proposals to organise the subordinate grades and to train men 
at the Civil Engineoring Colleges, and several other attempts 
were made in the same direction, but without marked success, 

In 1878 Mr, Brandis roposed to establish a Central Forest 
School, and his proposals wore accepted by Government. The 
chief object of the school was to prepare Natives of India for the 
executive charge of forest ranges, and to qualify them for fur- 
ther promotion, but it was hoped that it might ultimately be 
used to train candidates for the controlling branch. The chief 
forest officers of provinces were to select candidates and send 
them to be trained at the school ; none but Natives of India* 
being admitted, A number of forests near Dehra Duin were 
grouped together as a training ground and placed under a sepa- 
rate Conservator, who was also appointed Director of the school ; 
a hoard of inspection was also appointed. The first theoretical 
course was held in 1881, and courses have been held every year 
since then. 

The present system is that the candidates, who must be in 
robust health, are selocted by Conservators of forests or by the 
Director of the school. They must serve in the forests for at 
least twelve months before entering the school. Candidates for 
the Ranger's certificate must have passed the entrance examina- 
tion of an Indian University on the English side; candidates 


* In the widest legal acceptation of the term—[ED.] 
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for the Forester’s certificate must have passed a lower examina- 
tion, The course of training for these two classes extends over 
eighteen aad twelve months respectively. Men who gain the 
certificates return to their provinces, and are employed there. 
The course of instruction or the Ranger's class ambraces vage- 
table physiology, the elements of physics and chemistry, ma- 
thematics, roadinaking and building, surveying, sylviculturo, 
working plans, forest utilisation, forest botany, ‘he elements of 
mineralogy and geology, forest law and the elements of forest 
etiology. The course for foresters is much more simple, ‘The 
preparation of manuals is in progress, and a library, museum 
chemical laboratory, observatory and forest garden have been 
established. 

The period of probation in the forest before entry into the 
school has a twofold object: firstly, to enable the theoretical 
course to be understood ; secondly, to eliminate men who are un- 
suited to a forest life before time and money have been spent on 
their training. Asa rule, the students are employés of the For~ 
est Department, and they draw their salaries and maintain 
thomselves while at the school ; no instruction fees being charg- 
ed. It would not at present be possible to get candidates whose 
maintenance and education are entirely paid for by their friends. 
Nine men who have left the school Yaa appointments worth 
from £125 to £200 a year, and this ought to draw eligible can- 
didates. Conservators of forests say that the men trained at the 
achool are markedly superior to their untrained comrades. The 
area of reserved forests has largely increased of late, and the 

rospects of the students are very good. During the session of 
Test there were forty-six students of all classes at the school, of 
whom eight were from Madras and seven from Native States, the 
Chiefs of which have been induced by the establishment of the 
school to take measures for tho protection of their forests, The 
school has now been made an imperial institution, and this isa 
eet advantage in every way. The expenses of the school in 

884 are said to have been £1,911. 


GROWTH OF SAL. 


Tr would be interesting if Divisional officers would give results 
of their observations on growth of sal for comparison with 
the figures given below. It is now some years since the system 
of sample plots with careful yearly measurement of sAl trees 
was instituted, and the data already obtained must be very valu- 
able. 

In Kumaon three plots of half an acre each were enclosed in 
1881, and measurements have been taken annually for the last 
four years, These plots were in various parts of the Division, 
but as they are similar in every respect—except a slight varia~ 
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tion in elevation—the results below given are for the whole 
area of 1} acres. 

The following is a brief description of the forests expori- 
mented on :— 

Elevation.—From 1,000 feet to 2,000 feet. 

Aspect,—A. gentle slope to the south. : 

Soil—A well drained sandy loam mixed with boulders and 


rock, 
Standing crop.—128 s4l and 16 miscellaneous trees to the acre. 
The 84] trees aro in the following proportion :— 
TL. Class. TIL Class. TV. Class and under, 
1 : 6 7 14 
Undergrowth.—Light grass and a fow bamboos, 
The results of measurements during four years are as under— 


Annual girth increase per trea in inches and tenths. 


IL Class. TIL Class, TV, Class and ander, 
44 to 6 8 to 4p. 4 to 8 
0-78 0-47 O28 


In 1884, three other plots of two acres each were prepared in 
close proximity to the half acre plots, the forest being thus pre- 
cisely similar. Thése two acre plots wore heavily thinned by 
the extraction of 68 sil and 16 miscellaneous trees per acre, 
leaving thus 57 sél trees standing on each acre. 

‘The remaining sdl trees were in the following proportion :— 

TE, Class. IIL, Class, TV, Class and under, 
1 ° 4 Pf 8 

The measurements’taken in 1885 of these two acre plots give 

the following results :— 


Annual girth increase pot tree in inches and tenthe, 


IL Claas, TIL Class. TV, Class and under, 
44! to 6’, 8 to Ay ¥ to 8 


O76 O74 
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We seo thus thnt in the dominant class the annual girth in- 
ereaso remains the same in thinned and natural forest, whilst the 
suppressed classes have doubled and trebled their annual growth 
immediately more light and space was afforded. If we take 0°75 
inch te be average girth increase of a II, cinss sAl tree in these 
forests, a period of 24 years would be necessary for a treo of 4 
feet. girth to pass into the I. class, but it is probable that in other 

ts of India, where the ail forests stand in deeper soil and 
in more favorable circumstances as regards climate, the annual 
girth increase is considerably larger. 

In the Kumaon sél forests the rainfall is about 70 inchos, and 
the range of the thermometer from 80° to 105° Fahrenheit, in 

a 18, 


8. Earpizy Witsor. 


LIGHT GRAZING IN THE RESERVES IN THE 
PLAIN) 


L nave from time to time read with interest the letters in the 
Forester regarding “light grazing” in the reserved forests ; and 
I would now venture to say that the time has come for Govern- 
ment to take up this important question and form a decision as 
to whether sraring of cattle (excluding goats and camels) should 
be prohibited or not in the reserved forests, and there should be 
some definite rules laid down on this subject ; it should not be 
left to the discretion of Conservators, who may hold widely 
different views in the different provinges, and thereby Govern- 
ment interests may be prem iciously affected. 

My own opinion, gained after an experience of many years of 
constant work in the reserved forests, is that, considering all 
the pros and cons, light grazing is decidedly beneficial than 
otherwise. 1t is of course understood that { do not include 

‘oats and camels. Some of tho bost forests I know of are where 
there is no restriction on grazing (goats excepted), neither is 
there any protection from fire, but the grass is so kept down that 
the fires cause little damage, and the reproduction from seeds 
as well as from shoots is very promising. Whereas one fire 
through the reserved forests does more damage thun several 
decades of light grazing. Perhaps the saddest sight toa Forester 
is the condition of a reserved forest after a fire has passed 
through it, I wonder if.all those who now hold the posts of 
Conservators have gone through a forest protected from grazing 
immediately after it is has been burnt; if they have I do not 
think they would advocate the total exclusion of grazing. The 
beat arrangements cannot make sure against fires ; on the con- 
trary it speaks of itself for the good conduct of the people in the 
neighbourhood that such large areas are annually saved from 
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fire, Of all crimes about the easiest to perform and the hardest 

to detect is that of “ forest firing,” 

My argument for allowing light grazing in all Government 
forest in the plains, due regard being had to times and seasons, 
is founded upon the following points :— 

(1). Long grass prevents germination and chokes such seed- 

lings as do come up. 

(2). The injury caused to germination by light grazing of 

. cows and bullocks is less than that caused by long grass. 

(8). The experience already gained in the reserves shows that 
+ little natural reproduction takes place in the “ open 

lades,” and that the open spaces remain as blank as 

d ey were before protection took place. 

One fire in a forest protected from grazing causes more 

injury than a very Jong period of light grazing. 

(5). Nature has not produced all this valuable grass to be 
wasted and destroyed each year without benefitting 
any one, 

(6). Government loses some revenue by this prohibition of 

grazing. 

(7). There is a certain amount of hardship inflicted thereby 

on the neighbouring people. * 

(8). Acertain amount of expenditure now incurred on “ fire 

protection” will be saved. 

Of course where bamboos have seeded or for other special 
cause it might bo necessary to stop all grazing for a few years, 
but otherwise I think it will be proved conclusively that the 
present system of entirely excluding cattle from certain reserves 
not only does no good,-but is injurious to the formation of new 
forests. ’ 

ae ATC, 


THE MYSORE FORESTS. 


Extract from the speech delivered by the Dewan of Mysore, before 
the Representative Assembly on the 21st October last. 


Tur demand for sandal wood was unusually slack ; and tho sales 
realized only Rs, 3,22,308, or 1} lakhs fess than im 1883-84, 
This, however, was made good by the larger sale of timber to 
tho public, and by the supply of fuel and sleepers to the railway. 
The forest revenue on the whole amounted to Rs. 6,57,564. 
(The expenditure for the upkeep of the establishment is Rs. 
9,48,257 ; the net revenue from the forests is therefore Rs. 
4,09,307). The important forest regulation is still under dis 
cnasion ; the subject is surrounded by many difficulties, and this 
will be readily understood when it is said that in forest matters, 
even the British legislature, with its great experience, has not 
yet arrived at a final decision. The Forest Code is under revi- 
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sion in Bombay, the existing arrangements being deemed very 
unsatisfactory in the interests of the ryots. In Mysore the sub- 
ject is at present receiving caroful consideration. But I may 
ere mention that the Government of His Highness the Maha- 
tajah will onforce as a fundamental principle that local wanta, 
local customs and local systems of tenure should not be disturbed. 
On the other hand, however, it must bo distinctly understood, 
as population and cultivation increase, it will be necessary for 
Government to interfere to prevent the wasteful destruction of 
forests, and to ensure their conservation in the best interests of 
the people. It will be strongly impressed on the minds of the 
forest officers that their aim should be to conciliate the villagers 
in forest tracts, and secure their co-operation by a liberal treat- 
ment in respect of their domestic wants. 
In connection with forest legislation, I may add that, it ia pro- 
josed to place the department under an Inspector General of 
Forests and Plantations. The Government are training three 
students in tho Forest School at Dehra Dun for the post of As- 
sistant Consorvators, and it is proposed eventually to give an 
officer of this class to each district, 


THE MAIPHAK. 


Mr. Hearle has sent us the following from Professor Thiselton 
Dyer :— 

if I have submitted your specimens to’ my colleague Professor 
Oliver, the keeper of the Herbarium, He reports :— 

“1, The Maiphak of Assam is clearly Hvodia meliefolia, Bth, 
of the Flora Indica, The leaves of a specimen in the Kew Herbarium 
from Assam (collected by Masters) have the #ame hairs underneath 
on the midrib, 

“T should imagine there must be plenty of the plant in the Calcutts 
Herbarium. 

“2, The Cordia, collected by Mr, Lowrie in Ajmere, can only be 
identified os a form of Cordia Mya, which in its prosent state is o 
variable species." 


Kew: } 
October 12th, 1885. 


THE DESTRUCTION OF PIGS. 


Mn. F. 0. Lemarchand requests us to stato that the writer of the 
article on the destruction of pigs in our last Number has quite 
unjustifiably used his initials, and that having heen the Hony, 
Sceretary of the Lahore and Mian Mir Tent Club for 44 years, 
he would. bo the last person to write such a paper. The use of 
Mr. Lemarchand’s initiala was evidently intended as a joke, but 
wa must request correspondents in future not to use our pages 
for such a purpose. 


Se eee a mo me gp 


JJ): PFFICIAL PAPERS, 


MEMORANDUM ON THE COLONIAL AND INDIAN 
EXHIBITION TO Ue OFENED, IN LONDON IN 
MAY 1886, 


A Note on the space available in the Imperial Court for the Forest 
and Mineral Collections with suggestions aa to subjects which 
would seem to deserve special attention. 


Denvortne tho space occupied by paths, the floor space allowed 
for the Imperial Court amounts to only 4,240 square feet, with 
a wall space of 5,910 square feet. 

His Royal Highness the Prince of Wales, in a letter enclosed 
in a Despatch from the Secretary of Stato for India, dated 12th 
February, 1885, states :— Much interest is taken in this coun- 
try in the woods of the various Colonies and Dependencies of the 
Crown, and I shall be glad if a good representation of those of 
India is made.” 

To carey out fully the wishes of His Royal Highness mare 
space would be required than can be devoted to timbors, but it 
ja understood that a fairly good collection will be shown and can 
be accommodated within the space available. 

Its, however, impossible to give to the Forest Department the 
8,500 aquare feet of floor space asked for by the Inspector Gen- 
eral, After careful consideration, it has been found that only 
400 square feet of floor space can be assigned to the Forest De- 

artment, This is shown in the accompanying Ground Plan* as 

ub-Courts No. II. and III. These numbers should be given in 
Roman churacler, on the outside uf euch case containing tim 
bers. 

It is believed that the space asked for by the Inspector Gen- 
eral of Forests was intended for the exhibition of all the collec- 
tions made by the Department, eg., including Gums, Dyes, 
Tans, Fibres, Medicines, and Food-stuffs as well as Timbers. It 
has now, however, been finally agreed upon that collections of 
Minor Forest Products will be grouped with the corresponding 
exhibits obtained from all other sources, Thus, for example, 
the fibres collected by the Forest Department will appear in 
Coated gums in (XXXIII.), and sa on, While the Forest 

epartment collections will be thus broken up according to a, 
distinct system of classification, the names of the collecting offi- 
cers will be clearly shown on each specimen. 

The separate space allotted to the Forest Department in the 


* Not roproducod, 
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Imperial Court will thus be occupied entirely by the collections 
of timbers, and it is therefore hoped that a floor space of 400 or 
500 square feet, with a wall space of 1,000 square feet, will be 
found sufficient. This wall space will be available on the walls 
around the Sub-Courts numbered IL, and IIL, but a further 
space of ono foot in depth, running along the whole of both 
walls of the Imperial Court, will be devoted to timbers if found 
necessary, 

Should the areas marked II. and ITI. with the wail space in- 
dicated be found insufficient, this might be increased by the 
rection of a triumphal gateway built up of blocks of wood, 
similar to that constructed at the entrance to the Forest De- 
partment Court of the late Caleutta International Exhibition. 
‘A gateway, if constructed, should face the transverse path 
A, and it might consist of one largo arch and two smaller ones, 
It might be 25 feet in breadth, 10 to 15 feet in height, and 
5 foct in thicknoss, and since it would stand isolated, it could 
be inspected on all four sides, thus affording much addition- 
al wall space for the display of blocks of timber. 

An admirable suggestion has been made by Mr. Ribbentrop, 
Officiating Inspector-General of Forests, that a special trophy 
should be devoted to “Bamboo and its uses.” ‘This is provi- 
sionally shown in the Ground Plan in the form of a bridge, 
thrown over the middle of the transverse path B, betwoen the 
‘Assam and Bengal Ethnology Sub-Courts, If constructed this 
trophy would thus be situated in the centre of the Imperial 
Court and between the two chief trophies, namely, cereals and 
fibres, Visitors walking along the longitudinal path F would 
have to pass over this bridge, and while sindying the multitude 
of objects made of hamhoo and the numerous forms of bamboo 
itself, which would be worked into designs on the bridge, they 
Would at the same time command a complete view of the Court. 
By placing this bridge, so that it could be entered by the small 
central path only, crowding would be prevented. It might be 
built on four pillars each 2 feet square, placed in front of the 
corners of the four Ethnology Sub-Courts, and encroaching one 
foot on either side on the trangverse path B, and one foot on the 
Ethnology Sub-Courts. The bridge would zaquirs to be square, 
the passage below being 7 fect in height an the platform 84 
feet above the ground. It would, of course, in tho first in- 
stance, require to be constructed of a sisaug ooden or iron 
framework, but like a rustic bridge, it might be completely 
covered over with bamboos. The approaches would be on the 

th F, and should be made by a sories of steps, 9 inches in 

eight and 1}4 feet in breadth: A railing 2} feet in height 
might be made entirely of bamboo passing up both sides of the 
stzira and over the bridge. Tho approaches would have to ba 
open below, but the: could be lined above and below with bam- 
boo, and underneath tho bridge, on the path F, might be placed. 
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two rustic bamboo chairs, each 5 feet in length, These’ chairs 
could be hung all round with objects made of bamboo, such as 
fishing baskets, traps, knives, spoons, musical instruments, dc. 
These chairs would also command a view of tho Assam and 
Bengal Ethnology Sub-Courts. The four pillars already des 
cribed might riso toa height not exceeding 15 feet above the 
‘ound, and as they ‘would occur on the four corners of the 
ridge they would be ornamental, and could be completely 
covered with bamhoos. In recesses, constructed on the top por- 
tions of these pillars, might be shown glass-jars containing 
edible portions of bamhoo, such as bamboo-grain and bamboo, 
shoots, the latter boiled like asparagus or preserved as Chow- 
chow; Tabashir, or the crystalline substance obtained from 
the interior of the bamboo ‘culms might also be shown hore. 
Bamboo-paper-fibre and bamboo-paper might find a prominent 
place. The approaches to the bridge could not of course be 
more than 3 feet in breadth, but the top of the bridge, by 
projecting one foot on eithor side beyond the pillars, wold bee 
come 10 feet in length and breadth, “Gates also constructed of 
bamboo might be placed at each approach, and to regulate the 
number of people allowed on the bridgo should am difficulty 
arise from over-crowding, these gates could be locked and the 
structure by itself would still be attractive, 
Of the ‘Hinor Forest Products, special attention might be di- 
rected to the following :-— 
Jet-—Frpres. These may be referred to two sections, viz, :-— 
(a). Fibres suitable for the textile industries, e. g., for ropes 
and fabrics, The subject of silk substitutes is attract- 
ing attention at the present moment. Jute, which is 
a most perfect substitute for silk, has the disadvantage 
of being readily destroyed by moisture, A good and 
cheap fibre more durable under the influence of water 
than jute would command an_ immediate market. 
Rhea and other nettle fibres are also of great interest, 
but it would seem that a mistake has been hitherto 
made in concentrating all enquiries on rhea proper. 
The ban-rhea of Assam and many other allied nottle 
and rhea fibres deserve careful investigation, and it 
is hoped that large collections of all the Urticaceous 
fibres may be shown. Tho fibres from the Malvacen, 
Sterculiacee, and Tiliacee, also deserve careful in- 
vestigation, and the Monocotyledonous fibres, eg., the 
aloe and pine-apple fibres, are daily growing more 
and more important. It is indispensably necossary 
that a small dried flowering and Jeafy specimen of the 
plant from which each fibre is prepared should be fur- 
nished whenever this is possible. 4 
(8). Fibres suitable for paper-making. Theso require dcarce- 
ly any preliminary preparation, and it is this charac- 
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teristic that has rendered Esparto and other grasses 
favourite paper fibres. They are placod in the vate’ 
and reduced to pulp direct. It would never pay to de- 
vote to paper-making even a fibre which may be se- 
parated as cheaply as jute, unless that fibre chanced 
to be quite useless for the textile industries, and thus 
fetched an exceedingly low price in the market. The 
paper-maker cannot compete with the spinner in the 
purchase of fibres. It is believed, however, that the 
subject of grasses and herbaceous plants suitable for 

. paper-making has not as yet been thoroughly investi- 
gated. Questions of export must be borne in mind, 
unless the proposed fibre can be cheaply cultivated on 
accessible tracts of land s but in cultivation paper fibres 
cannot compete with ordinary agricultural produce, 8o 
that the most likely fibre would be a wild one answer- 
ing the requirements indicated above, namely, cheap- 
ness and quantity. 

gant Same: Resins, Extracts, and Gutta-percha and Caout- 

loud. 

It is remarkable that the bulk of the resin consumed in India 
has to be imported, and it is believed the gum trade might be 

eatly extended. At the present moment the so-called East 
fndien Gum which reaches Europe from Bombay is almost on- 
tirely imported from the Persian Gulf and re-exported from 
Bombay. The trade in catechu requires careful investigation, 
and collections from all the forosts of India showing chips of 
the wood before and after boiling, the extract in all its stages, 
the forma in which it enters the market, samples of the imple- 
ments used in its preparation, statistical information as to the 
amount annually produced and market for which it is prepared, 
would be very valuable. Gum kino und gambior require to be 
similarly investigated and collections supplied. The subject of 
India rubber, or milky saps, which on hardening resemble either 
gutta-percha or caoutchouo, should be carefully looked into, 
and detailed information and specimens furnished. 

As with fibres so to a greater degree with gums and the 
other articles alluded to in this paragraph, it is necessary to 
accompany the exhibits with dried samples of the planta fro 
which they have been collected. A twig of the plant brought 
in by the Forest Ranger might be simply hung out to dry* in 
the sun, and then placed in the mouth of the bag or basket con- 
taining the corresponding economic product. * 

3rd,—The subject of Forest Dyes and Tans would richly re- 
ward careful investigation, and where possible the dye product 


» For directions to dry anch specimens, see a separate note, No. & of this series— 
“ Hints as to making and despatching collections of Raw Products and Rough 
Manufactures.” 
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exhibited should in each caso be accompanied by samples of the 
mardanta or dya anxiliaries nsed. A sample of dyed cloth and 
a note describing the process of dycing would make the collec- 
tions complete. Similar information would be most valuable 
in the case of tans. 

Under the term “Extra Forest Products” might be includ- 
ed all wild fruits, leaves, roots or other structures eaten re- 
gularly or in time of famine only, by the poorer people ; also all 
fodder grasses, bushes or trees. Fruita that cannot be sun-dried 
might be proserved in small bottles with spirits of wine or ordi- 
nary country spirit. All such collections must, however, be pug 
ina separate box by themselves, for should the bottles get broken, 
oils, spirit, honey or other liquid samples would destroy com- 
pletely fibres or other exhibits. Liquids should, therefore, be 
packed by themselves, the bottles being each wrapped mp 
waste jute or other fibre, and packed togother in a small box, 
Specimens of food and fodder planta should be dried as directed ; 
but small sheaves, sun-dried, would be most acceptable. Bees, 
hives, wax, honey, and ants, would also come under the head of 
Extra Forest Products, and as these are receiving much atten- 
tion at present, collections would be highly prized, 

If the honey is extracted, only combs quite free from youn, 
bees should be used for this purpose. The honey should Se ae 
lowed to drain naturally from the combs. In addition carefully 
selected combs with honey in them should hea placed in jars and 
sent in this form, Honey oxpressed from mixed combs contain- 
ing insects, fermonts rapidly and becomes useless. Indigenous 
hives, as used by hill tribes or wild hives, would be most inter- 
esting, and, as far as posible: a fow bees corresponding to the 
combs or hives, should be preserved in spirit and numbered so as 
to allow of identification with the hives, Tho rosin-yielding 
‘bees of Burma and Assam should be carefully collected and per= 
fect hives should be screwed into separate wooden boxes so that 
they may arrive without being injured, 

‘t is intended to make an effort to show the Indian ants. 
Some of these are regularly eaten by hill tribes, and ants’-nesta 
would be most interesting ; but, as with hives, samples of the 
corresponding insects should bo carefully preserved. It is pro- 

josed to try and take one or two complete ant-hillocks, as these 
‘orm in some forests a characteristic feature. One or two, 6 or 
8 fect in height, carefully cut out and packed in separate boxes, 
would form an attractive show in the Porest Court. 

The attention of Forest Officers might be specially drawn to 
the subject of Silk. Of all the Extra Forost Products this is 
by far tho most interesting. Tho demand has arisen for a wild 
insect that may take the place to some extent of the mulberry 
silk insect, and there is no knowing which of the numerous ob- 
aoure wild silks may be found the ona most serviceable, All 
silk. collections should as far as possible consist of specimens of 
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the plant or plants on which the worms feed ; caterpillars or 
silkworms proserved in spirit in all stages of growth; eggs; 
cocoons both perforated and with live or with dead insects ; ape- 
cimens of the male and female perfect insects—these may he 
placed separately in small boxes tied together, three or four in a 
set, with one box filled with camphor—thread reeled or spun 
from the cocoons and cloth manufactured from them. Speci- 
mens of the crude appliances used by the hill people in their silk 
manufactures would also be highly instructive. Where an offi- 
cer is propared to give the subject of silk his special attention, 
the Revenue and Agricultural Department would be glad to 
place at his disposal special funds for this popes In all such 
cases application must first be made to the Exhibition Branch, 
stating what collections it is proposed to make and the amount 
of money necessary. 

From’ the preceding remarks regarding silk, it might per- 
haps be inferred that only the silkworms known to the natives 
were required. The wild ones not at present used in any way 
would be quite as interesting, however, as those known to yield 
a useful fibre. . 

The Minerals occupy the Sub-Court marked XLI. Blocks of 
Stones and Building ‘materials might also be arranged on the 
floor and against the wall, along the longitudinal paths E and G. 
In the despatch to which reference has alreudy been mude in the 
opening paragraph of these suggestions, His Royal Highness 
the Prince of Wales says :—‘‘ It is very desirable that the higher 
class Building Stones should be fully exhibited,” Arrangements 
will be made to show to advantege the mineral collections which 
many be received ; special attention is desired to the subject of 
marble, 


Gronae Warr, 


On Special Duty with the Government of India, 
Department of Revenue and Agriculture. 


ENSILAGE, 


As the experiments in ensilage conducted during 1884-85 at 
Allahabad in connection with the preservation of grass, wero 
perhaps larger and more comprehensive than any experiments 
which ever took place at any other one place, I propose submit. 
ting a report showing generally the process of this method of the 
underground preservation of grass, and in detail the contents 
and outturn of the several silos dug in Allahabad Cantonments, 

Highty-four silos in all were dug, and filled with grass, &c., 
between 23rd July and 29th October, 1884. ‘The dimensions of 
the majority of these were 30’ x 12° x 6’, while the rest were 
of various sizes, 

The silos were so situated, as to be in the centre of the plot, 
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from which it was intended the grass should be cut. This was 
dons to avoid the necessity of engaging carriage to take the 
grass to the pits, and by these means the only expense incurred 
‘in filling the silos was the contract rate of cutting the grasa, 
viz., about 9 pie per maund. 

It was found by oxperiment that a field or plot of about five 
aores of ordinary grass land, will fille silo 30’ x 12’ x 6’ du; 
in the centre of it. The coolies who cut the grass will carry it 
and throw it into the pit. 

The cost of three silos of the above size was Rs. 11, or at the 
rate of Rs. 1-11-2 per 1,000 enbio feet, In addition to Ra, 
3-10-8 for excavating the silo, there is the charge for cover- 
ing and uncovering it with 44 feet of earth, w ich is ahaut 
Rs, 1-5-4, and hence the total expense connected with a silo 
a * 12’ x 6’ containing 600 maunds of grass should be about 

3. 5, 

The principle on which those experiments were carried out, 
was to find out the very cheapest method of preserving grass, 
karbi, mothi, &., eo as to bring it within the power of the 
poorest villager to store food for his cattle, It was with this 
object that only earth silos were dug, no elaborate means of 
draining or prossing were attempted, tho cxporimonts wore con 
ducted in the simplest and cheapest form, and though a small 
percentage of the silos was not gooil, yet on the whole the expe- 
riment may be dgemed to have been highly successful, and con- 
sidering that the operations were nothing more than digging a 
hole in tho ground, and filling it with grass, it is highly satis- 
factory that over 40,000 maunds of food ao stored, show id have 
bean ‘enten, and eaten with relish by the cattle (numbering 
1,000) and upwards of 1,200 ponies, 

‘fo examine the financial results of the above operations it 
will bo seen that roughly speaking the silos containing these 
40,000 maunds of fodder cost Rs, 350, and the cost of cutting 
the grass was Rs. 1,875, and thus giving even the liberal allow- 
anco of 40 Ibs. per head por bullock per day, it would be possi- 
dle to feed 80,000 cattle for Rs. 2,225, or in other words, to 
forage over 200 bullocks daily for a whole year at a total cost of 
Rs, 2,225, or at the rate of Rs. 11 per bullock per annum. 

Now, at the most moderate computeicn, and giving only 20 
Ths, per dim, it would cost to feed a bullock on bhvisa Rs. 45 

er annum, or more than four times as much as the ensilage. 
This is taking the rate of bhuea at 8 annas per maund, 

The only precautions necessary in filling an earth silo, are to 
heap the grass as high above the surface of the silo, as the depth 
of the silo, and then to cover the grass so heaped up with the 
whole of the earth which has boon previously excavated, care 
being taken to cover a margin of 2 feet all around the sides of the 
pit, to keep out air and water. With o few exceptions nearly 

all the Allahabad silos wore filled while it was raining hard. 
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- When a silo has been covered up great care must be taken in 
filling up any cracks or crevices the moment they happen to 
appear. 

‘or the first twenty-five silos that were made an elephant was 

employed to press the grass, but subsequently the services of 
the elephant were dispensed with, and no pressure other than the 
weight of the excavated earth was used. ‘The latter appears to 
be quite sufficient, and is the least expensive form of presstire 
that can be applied. It is of course highly important that the 
weight of the earth so put on should be equally distributed. 
« Another form of pressure that was tried was wooden sleepers; 
but unless great care is taken in placing the grass ovenly, it is 
very difficult to obtain an equal pressure, as the sleepers being 
flat will naturally press only on the highest points of the grass, 
Qur experience seems to show, that the earth pressure is all 
that is necessary, if carofully applied. 

A most important resull was obtained from 12 silos, which 
were made along tho line of rail between Allahabad and 
Manauri, for though they were filled almost entirely with the 
eooraest description of grass, viz., kisa, kasd, and génhra 
grasses, which make poor hay, yet the ensilage turned out 
excellent. 

The coarse grasses came out of the silo soft and succulent, and 
that they were nutritious and palatable was proved hy tha 
condition of the bullocks during the issuo of this ensilage, and by 
the greedy manner in which the animals devoured this fodder. 

T think also that results proved that for the purpose of being 
ailoed, grass should be cut either with the “ jabao” (small circu- 
lar scythe) or with the “hassa” (sickle), and not with the 
“‘kurpa,” for with the latter it is almost impossible to avoid 
scraping up dirt and roots, which not only make the ensilage 
gritty and unpalatable, but also tend to causo it to have an ob- 
noxious smell, 

After opening the silos on the railway, we oponed eleven that 
had been dug on the Fort Esplanade. “These were formed from 
the following good grasses, viz., bandari, janewah, mussél and 
dhub, and turned out excellent. These grasses had been in the 
pits about six months, and came out as gréen as when put in, 

T then had to open ant. the ailas in New Cantonments, These 
did not turn out so well as those on the railway and fort, and 
three or four were so bad that they had to be closed again. The 
smell of this ensilage while in the pit was malty, but when re~ 
moved and exposed to the air, it became unpleasant, resembling 
a tan-yard in smell. Most of it, however, was greedily devoured 
by the cattle, though some three or four silos could not be used. 

The reason the silos in New Cantonments were not so good 
as the others can fairly be attributed to the fact that the grass 

mat into them was immature and young, and from this the fol- 
lowing deduction can be made :—Ensilage to be good should be 
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made from grass out just before it flowers, and this will allow a 
good second erop to spring up for hay, ; 

The Transport Lines in Allahabad are in every way incon- 
veniently situated, being in what are called the Chatham Lines, 
three or four miles away from the barracks, Commissariat go- 
down, and other places in whieh the bullocks are called upon to 
work. This necessitates most of the bullocks for duty having 
to walk four miles before their work is begun, and again to per- 
form a return journey of four miles when their work is finished. 

Carrying the ensilage to the Chatham Lines was fraught with 
a great deal of inconvenience, for to get there from New Cane 
tonments necessitates passing through the greater part of the 
Civil Station, the inhabitants of which naturally complained of 
the smell of the ensilage. As soon as it was found that annoy- 
ance was being caused, the issue of ensilage to the animals in 
the Chatham Lines was stopped. 

Busilago hus a curious smell, vory like that of a lan-yurd, 
which is unpleasant to any one unaccustomed to it, but which 
ceases to be unpleasant after one is used to it. There is 
nothing to show that the smell is at ail unhealthy, on the con- 
trary the coolies who were employed daily on the silos, kept in 
excellent health, and the siege train bullocks who were fed al- 
most entirely on it, kept well and in very good condition. 
There was only one death amongst these animals, and that was 
caused by rinderpest. This epizootic disease spread consider- 
ably amongst the new bullocks bought for the proposed expedi- 
tion to Quetta, and caused many deaths. e Commissariat 
slaughter cattle were fed almost entirely on ensilage, and no- 
thing else, with the most favourable results. I mention this as 
an idea seemed to have gained ground, that the deaths amongst 
the new purchases were due in some way to the ensilage. This 
can hardly be maintained in the face of the following facts :— 

(a). Siege train bullocks fed on ensilage from the time of 
the first silo being opened to the last being closed, 
kept well and in good condition. 

6). Slaughtor cattle same result, . 
¢). ‘Slaughter sheep fed partially on ensilage with good 
results. 

(d@). _ Ponies fed on ensilage. 

T think it has since been incontestably proved, that the death 
among the new bullocks were due to rinderpest, and that this 
disease was raging in the villages round about Allahabad is 
well-known, and was witnessed by the Major-General and De- 
puty Assistant Quartermaster-General of the Division, who 
when out in the district, saw the corpses of many hundreds of 
bullocks that had been carried off by this disease. 

I made an experimental silo with wonderfully good results. 
It was filled in the following manner:—At the bottom was 
placed about 2 feet of green “mothi,” next some rather dry 
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tnihj, on this came some 2 feet of chaffed sorghum, then a layer 
of dry karbi, pressed down by about 6 inches of green mothi 
and on the top of alla layer of sorghum. This pit was opened 
on 13th May, 1885, after having been covered for 6} months. 
Two inches sorghum at the top had to be discarded. The re+ 
maining articles came out most excellent, the dry karbi, ap- 
pearing as juicy and fresh as the green. The animals devoured 
this ensilage in the greediest manner, 

T attach a statement showing tha result of each silo in detail, 
and in conclusion I submit the following summary of what 
«vould appear to bo the facts ascertained in connection with this 
most interesting experiment, which was conducted on so large 
a soale at Allahabad this year :— 

(1). It does not appear necessary to go to the expense of 
building masonry silos, or to take any particular 
precautions in draining and pressing, as an earth 
silo seems to fulfil all the necessary conditions, and 
apparently draing itself if kept air and watertight. 

(2). The only pressure that seems to be necessary, is that 
caused by the excavated earth being piled on the grass. 

(3). The best time to cut the grass is when it is mature, 
between 15th August and 1st November, this will 
give a second crop for hay. 

(4). The fact of its raining while a silo is being filled, 
does not appear to do any harm. 

(5). The ensilage should be issued green, #e., as it is taken 
out of the pit, 

(8). Thirty-five lbs, of ensilage would appear to be equal to 
20 Ibs. of blnisa, the ration of a siege train bullock. 

_ (7). Ensilaged karbi forms good food for elephants, 

8). Tho fact of cutting the grass for ensilage, gives a 
finer and better second crop for hay-making. 

(9). Silos should, in my opinion, be made wedge-shaped, 

" ie. rather wider at the top than the bottom, and 
with sloping sides, to preserve an even pressure. 
Tho floor and sides might be baked by burning rub- 
bish in tho pit, 

Ltrust that the experiments at Allahabad may in the course 
of time show the villagers and country peoplo, that thoy have 
now a sure and safe means at hand for preserving fodder for 
their cattle, and a cheaper method by far of procuring good 
fodder than any now in existence ; and in conclusion | would 
point out that the suecess of these experiments is mainly due to 
the intelligence and hard work of Sergeant Meagher, of the 
Commissariat Department, who has not only been out in all 
weathers, but has taken an intelligent interest in the operations, 
which has gone far to make them so successful. 

8. C. F. Pemsz, Captain, 


Asst, Commissary- General. 
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ly: Notes, Queries AND Pareacrs. 


FOREST CONSERVANCY AT HOME AND ABROAD. 


. 
Tu report of tho Select Committee “ appointed by Parliament 
to consider whether by the establishment of a forest school, or 
otherwise, our woodlands could be rendered more remunerative,” 
has just been issued, bearing the date of July 24th, and th 
proreas the opinion that so near tho end of the Session it woul 
not be in their power to conclude their investigation. They 
could only report to the House the evidence already taken, and 
recommend that another committee on the same subject should 
be appointed in the noxt Session of Parliament. It will be 
inferred from this that no decision was arrived at, and the vexed 
question of establishing a school of forestry for educating youn 
mon exclusively for the pursuit of that science, remains practi+ 
cally in, the amie stale as before. 


But although tho sittings of tho committee were inconclusive, : 


the mass of evidence collected from experienced authorities and 
from various lands, leaves little. doubt on the mind of the 
reader of the report that the investigation will terminate in any 
other way than by approving the inauguration of an endowed 
institution, where forestry can be taught and some sort of 
degrees or distinctions conferred, as in the schools and colleges 
for other objects, The committee, under the presidency of Sir 
John Lubbock, was only nominated on the 8th of July, and it 
held its last sitting (of three) on the 24th. At the first assem- 
blage only one witness was examined. Mr. W. G. Pedder, head 
of the Revenue Department of the India Office, through whose 
hands all the forest papers from India pass, and who has had a 
good deal to do with forests as Secretary to the Bombay Govern- 
ment, 

No attention was paid, it seems, to the forests of Indin until 
1846, when o department was organised in the Bombay Pro- 
sidency, under the late Dr, Gibson, “ principally with a view of 
providing and securing supplies of teak timber for the dock- 
yards.” In 1847 the Madras Presidency followed suit, and the 
organization extended to Bengal and Burmah, and from that 
date the systematic conservancy of the forests of India may be 
said to have begun. 

Mr, Pedder found some difficulty in stating what the revenue 
derived from forests was before that time, but he understood it 
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to he abott £50,000. At all events in a year ot two it arose to 
£150,008, and in 1859 to £182,000; the charges were £32,000, 
and the net revenue £150,000, | In 1883-84 the gross rovenue 
was £938,000, the charges £567,000, leaving not revenue 
£371,000. The training of Indian forest officials scientifically 
hegan about 1863, since which not only has the revenue thenoo 
derived gredtly increased, but the capital value of the forests 
has increased still more, chiefly, it is intimated, as a consequence 
of these appointinents, These officials, it appears, were sent to 
Europe for their training—vhiefly to Franco and Germany, not 
éo England, which was not supposed to he capable of affording 
thom sufficient opportunities of scientific forest learning, and 
for the last ten years the Indian forest officers have been trained 
at the Beole Forestidre at Nancy. ‘The fees, it scems-which 
cover board, lodging, nnd the requisite lectures, everything in 
“fact bué pocket-money—amount to £180 per annum ; and two 
years’ attendance are thought uscessury tv make an efficient 
forester, but only for the higher grades of the service, such as 
those of “ Conservator, Deputy Conservator, nnd Assistant Con- 
servator. There is a special school in India for the instruction 


~ of the inferior grades.” Now it is arranged that “ young 


officers—from five to seven or eight a year—are to be selected, 


~ subject to a physical test, by n competitive examination held by 


the Civil Service Commissioners, The young officers selected 
are to be sent for two years to go throwgh a course at the Royal 
Indian Engineoring College at Cooper's Till, and there will 
receive instruction in mathematics, applied mathematics, geome- 
trical drawing, freehand drawing, surveying, descriptive en~ 

neering, inorganic chemistry, geology, French, physics (la- 
Boratory work),” and a good deal besides, including forest subjects, 
botany, &c., to be studied in Windsor Forest and other places, 
and a holiday tour in’Franco each year in connection with the 
school at Nancy. As yot it seams there have been no applica+ 
tions for these honours, but Mr. Pedder remarks that “any 
young men whose parents will pay the fees will be able to avail 
themselves of the instruction given in forestry.” It is also 
stated that since 1867, when the systom began, to 1885 there 
have been 511 competitors in India for the forest service, of 
whom 110 have heen appointed, all from the United Kingdom, 
“ excepting one or two Hurasinns—East Indians.” From this 
it would appear that every student of forestry at the college, 
Cooper’s Hil, has a fair chance of an appointment in India. 
Tho odds are not four to one against him. Here, in England, 
every competitor for a Government appointment is likely to 
have twenty to one against him; and who knows how much 
favouritism besides? The Indian forosts, it seems, have disap- 
peared in an extraordinary manner before the udvances of 
civilization, besides the immense demand created by the railways 


for timber, especially for fuel, sleepers, &c. Gingora, on the 


588 - NOTES, QUERIES AND ExTRACTA, 


west coast’ of "India, is a small State 40 miles long by 15 
to 100 miles wide, which, except tho rico land, was ontirely 
covered with forests as lately as twenty years ago ; and seven years 
later, when Mr. Pedder went there as Political Agont he found 
that three-fourths of the forests had been entirely destroyed by the 
demands of the city of Bombay. The land, apart from creeks, 
&e,, is about 400 square miles. The area of British India, 
exclusive of Native States, is estimated at 865,000 square miles, 
and of these 48,000 have been brought under conservation as 
Government forests. Besides 27,000 square miles, which. are 
partially conserved as protected district or village forests, about, 

per cent. of the whole country, has now been reserved aa 
woodland and saved from certain destruction, which is consider- 
eda remarkable fact, and greatly to the credit of the Indian 
Forest Department. At page 9 of the report, question 124, we 
Yearn that India is almost entirely dependent on wood for fuel. 
But ao was Europo ages ago. 

The expense of a school of forestry in this country, as a 
Government establishment, would not exceed, in Mr. Pedder's 
opinion, £4,000 a year. 

At the next siting, on the 21st July, Colonel Michael, C.S.L., 
wasexamined. He had seen seven years service in the early days 
of Indian forest conservancy, but was driven away by jungle 
fever, and has paid attention to forest preservation and progress 
ever since. He stated that he had himself seen “a well known 

erennial stream dried up completely on the slopes of the 
Rilgiris by tho fact that the timber all round it had been 
cut for coffee planting.” The circumstance of the timber being 
cut is but scant evidence that the spring dried up in conse- 
quence. Might not the coffee plantation have something to do 
with it? But all the witnesses appear to have faith in that 
theory, though the springs do not dry up in thoso parts of Ire 
land which have been entirely denuded of trees. And in 
America the doctrine is often stoutly denied by men whose 
experience is no less than that of those who maintain it, Colonel 
Michael admits that he never know tho planting of a forest to 
have restored a spring, though ho has known many springs Jost 
from a forest being cut away. There may be other causes yet 
to seek for an explanation of this phenomenon. This witness 
thought that the establishment of a school of forestry in this 
country would be of great advantage to it. 

At ‘the last sitting of the Select Committee on July 24th, Dr. 
Hugh Cleghorn, MLD, F.R.S.E., who was twelve years con- 
servator of the Madras forests, and began when Dr. Brandis 
began in Burmah, was examined. He has since his retirement 
from the service in 1869 paid great attention to the eubject of 
foresiry both in England and Scotland, and ho considered it 
marvellous that means had not been taken at an earlier period to 
place our forests under trained officials in order to preserve them. 
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Dr. Flugh Cleghorn answered very carefully the lending 
questions that were put to him by the mumbers of the Commit- 
tee, but through all there was evident a steady belief in the 

reat advantage the country would derive from a more me- 

thodical system of forest conservancy by means of an institution 
foe promoting the knowledge and’ encouraging the study of 
forestry. 

After him Colonel Pearson was called in, who represented the 
Indian Government at the school of Nancy for eloven years, 
and has frost knowledge of the system of forest conservancy as 

practised in France. He also is a believer in what is calle 
approaching “ timber famine,” and therefore strongly advocated 
the promotion of new plantations in Great Britain, and the 
establishment of a school of forestry. Asked if the great bulk 
of the woodlands were not in private hands he admitted that 
they were, which of course would render it difficult for the 
State to deal with them. But there are hundreds of thousands 
of acres in this country still which might easily be acquired by 
the Government for planting as being at present entirely un- 
productive. We could point to thousands of acres of this sort 
within 30 to 40 miles of London, say between Woking and 
Winchfield on the South-Western Railway line, consisting chiofly 
of 2 fine white sandy surface, which seems never to havo pro- 
ducad anything since creation, except heather, but in which oak, 
larch, spruce, Scotch fir, and birch will grow and make fine 
trees if planted. In bringing these lands undor cultivation, or 
forest culture, employment would be found for an immense 
number of people, and the wonder is that they have only been 
tilled ## small patches, and by cottagers mostly, but always with 

‘success, where tho experiment has been made. To bring them 
into cultivation is estimated to cost about £10 an acre in labour 
and broaking through tho hard subsoil, about a spade depth 
below the surface. 

The examiners asked Colonel Pearson if he did not think a 
good deal of useful forest knowledge might be obtained by two 
months’ attendance at a school of forestry instead of two years, 
which few would be able to avail themselves of except in the 
higher branches of the employment. He answered that in 
three months so much information might be aequired as would fit 
a student for a useful position, but not in less, Lectures might 
‘be attended at the diseretion of the applicant, who might learn 
as much as ho thought would be useful to him and. no more. 
The institution would robably have to provide for this sort of 
desultury teaching, much on the system of day-boys at a public 
school, who do not obtain the same care in instruction and 
superintendence as the regular boarders, and pay less for it. 

r. W.T. Thistleton Dyer, C.M.G., F.R.S., Assistant Director 
of the Royal Gardens at’ Kew, then’ gave his evidence, ‘This 
gentleman’s opinions of the great utility of a school of forestry 
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in this country, after the plan of those in Gormany and Fratice, 
coincided with those expressed by the witnesses who had pre¢ 
coded him, and he thought if such school of forestry wore estab= 
lished there would be applications, by and by, from onr colonics 
for competent men to investigate the state of their forests, with 
a view to other regulations in regard to them. ‘Ihe Cape 
Colony, from his testimony, has been very prodigal of its forest 
produce, and the amount of forest which exists there has beon 
reduced to very small limits indeed. 

ii is a mistake, thongh, to assume that because a country 
imports timber from Scandinavia or America it isa sign of & 
searcity of timber at home. Timber once afloat can be carried 
long distances by sea at less expense than to cut and haul a fow 
miles by land, and the system of the timber-exporting countries is 
so complete that every convenience and facility for its transferenee 
is reduced to tho smallest cost, and it is delivered, as it were, at 
your doors ready for use without any care or personal superin= 
tendance of yours till you absolutely see it there. Set this 
against going into the woods, if only ton miles away, and cut- 
ting down and getting home through every sort of inconvenience 
a hundred loads of timber which you are permitted to take for 
nothing where it grows, 

The evidence of Mr, Julian C. Rogers, Secretary to the Sur- 
veyors’ Institution, closed the sitting, and was much to the sama 
effect as the others, 

Our limits warn us that we must leave this interesting sub- 
ject for a future occasion. But we cannot close our obaervations 
on the report before us without somo roference to tho Appendix, 
a well-written paper, and very comprehensive, on British for- 
ests, supplied by M. Boppe, Inspector of French Forests, 
which should have a separate notice, and is worthy of being 
printed in a pamphlet by itself, as very interesting to all who 
take an interest in British forestry. “We must make reference 
to it again, as we have only room to express our approbation of 
its style and utility here. This Paper was handed in by Mr. 
Pedder, but not as a translation. It is, nevertheless, difficult 
to imagine that it was not written by an accomplished Eng- 
lishman. It is unexceptionable in the grammar and the idiom 
of our Janguage. 

The Report is printed by Hansard & Sons, and may be had 
for the usual price of Parliamentary papers, 7}d. It contains 
52 folio pages in good readable type, 7 of which are occupied 
by the Appondix, and may bo had throngh any bookseller.— 
Timber Trades Journal. 


At the recent Railway Congress at Brussels the question 
whether it would be economical and desirable to use iron or 
steel instead of wooden sleepers was fully discussed. It was 
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‘stated that metal sleepers of varions patterns are being’ used in 


Holland and India to a considerable extent, and that they are 
being tried experimentally in Belgium, England, and other 
countries. An opinion was expressed that sleepers of the de- 
scription which is being tried in England would afford good 
material support for the rails on main lines, although some in- 
convenience might be felt from a quoin of wood being used 


+ with it. It was also considered that other metal sleepers which 


are being tried in Holland and elsewhere had given satisfacto 
results. The cost of metal sleepers is higher han that of wood, 
They require good ballast, and there had not been sufficient 
experience from their use, in regard to their duration and main- 
tenance, to onable tho section to state specifically the relative 
advantages of the new description of sleepers. Jt was therefore 
considered that further experience is necessary, The diffioul 
of arriving at a conclusion as to what would be applicable in all 
countries and under all circumstances was exemplified in the 
discussion of this subject by the representative of the Egyptian 
railways, Ho stated that iron or steol sleepers cannot be 
economically used in Egypt, becauso they become corroded by 
the sand. ‘he representative of the Indian railways, on the 
other hand, informed the section that fron or steel sleepers only 
can be used in India, because the white ant destroys wooden 
sleepers. Considerable discussion took place as to the construe- 
tion of railways in regard to the curves, pradienta, and works 
generally, including the question whether lines with a compara- 
tively small traffic should be laid with heavy or light rails. It 
was, however, found impossthle to lay down any general propo- 
sitions which could be adopted under all the circumstances in 
which railways have to be made—Wature, 


Maenantsu of A Tnez.—A tree (and I beg my readers to 
follow this attempt nt explanation closely—all deponds upon it) 
recelves its nourishment from the roots, Those correspond to 
the mouth in the human frame. Now, asin the human frame 
the nourishment received is, after being supplied to the blood, 
exposed to the operation of air in the lungs before it is fit to 

ive material to the body, so in a tree, the nourishment taken 
in at these treo mouths, the roots, passes to the lungs of the 
tree, and there, by contact with the air, is rendered fit to supply 
fresh material to the tree, These tree lings are the leaves, 
This Seperation is affocted hy the passage upward from the soil 
around the roots, through tho trunk, the Tranehes, and every 
twig of the treo to tho leaves, of a largo quantity of water, con- 
taining in solution the nutriment for the tree, Arrived at the 
leaves, a process takee place which separates, by means of con- 
tact with the air, most of the water the roots lud luken in, from 
the valuable nutriment, and throws off, in vapour, the surplus 


. 
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water into tho air. At this time certain constituent portions of 
the air are utilized and mingled with the nourishment retained. 
This is all, now small portion in comparison with what had 
arisen from the roots, yet retaining enough water to serve as 
a vehicle back, is returned toward the roots, depositing in its 
way, in leaf, bark, and root, what is needed there for the growth 
of the tree. In these, they undergo, especially in the bark, 
farther fitting and digesting processes before they assimilate 
with the substance of the tree. The water which was retained 
to carry them down, being no longer needed, passes out at the 
roots. . . . In the back of the leaf aro numerous stomates * 
or mouths. . . . Of the extent of the provision made for 
evaporation by tho leaves, some idea may be formed from a con- 
sideration of the number of stomata or stomates to be found in 
the leaves of plants. The number varies in different plants, for 
which variation a reason may be found in the different condi- 
tions of growth to which they are subjected in their several 
natural habitats. In the back of the ‘eat of the apple tree 
there are about twenty-four thousand stomates to the square 
inch. In the leaf of tho lilac there area hundred and sixty 
thousand of them to the square inch. In the leaves of the 
cherry-lanrel there ere none on the upper surface of tho leaf, 
int ninety thousand have been counted on the lower surface— 
'HIPPS. 


Tas Pynrensas.—The desolation of mountain regions by the 
clearing of forests is strikingly illustrated in the Pyrenees. 
Formerly the plains were cultivated, and inundations wore much 
less frequent and less destructive than now-a-days, As roads 
came to be opened the profit from sheep and’ cattle became 
greater, and the clearing of forests was begun to make roorg for 
pasturage and, to some extent, for timber, until by degroes the 
slopes of the mountains were denuded, and the rains, havin; 
nothing to hinder, began to form eroding torrents, the sou’ 
slopes suffering most, becauso first cleared and directly exposed 
to tho sun’s heat. The extremes of flood and drought became 
excessive, and extensive tracts have been ruined for present oc- 
cupation from this source.—Paipps. 


